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EXECUTIVE SUMMARY 

The  U S  beprrtmenl of Eaergy (DOE) Rocky Flats P h o t  has been evaluated under 
Phase I of the Comprehensive Environmcntrl Assessment rad RerDonse Program (CEARP) 

z I th respect to inactive waste disposal sites, accidentally contomiartcd sites, current waste 
management practices, existing rad Potenti81 surface wrter rnd grouadwrter 
cont8minrtjo0, rod complirocc w i t h  rpplicrble fCder81, state, and local roviroomeatrl 
fCgUl8tiOnS A major thrust of CEARP IS to determioe whether waste disposrl prictices 
followed in the part, prior to reco#o~tioO of  potentirl enviroomcatrl hrurdr rnd/or the 

prssrge of eovironmcotal legislation, h i v e  resulted ia enviroameatrl problems that require 
rcmedirl action todry. This Phase I CEARP report provides dWumtOt8tiOO for Phrw I of 
tbe DOE CompreheoGve Eoviroomeotal Response, Compensrtioa rod Lirbility Act 

(CERCLA) Order 5480 14 8nd the followin# US Eoviroomeoral Protcctioa Agcaey (EPA) 

CERCLA preremedirl rctivities ( I )  Federal Facility Site Discovery rad Ideatificetion 
Frndin#s (FFSDIF) (ootificrtion of newly discovered sites, includiag aotificrtioo of 
negrtive findings), (2) Preliminary Asseirment (PA), (3) Site laspection (SI) (CEARP 
Ptelimm8ry SI (PSI)], rod (4) Hrtrrd Rrnking System (HRS) cv8lurtion 

The  Phrse I CEARP report fiodings rre bawd on 8 records search, open literrture 
survey, interviews with Rockwell htCr08tiOOd CmplOyeeS, preiiminrry rssessments, rod  
sate inspections. Therefore, the report is uarvoidrbly subject to some uacertriaty. 
Siturtions in which there IS uncertrraty regrrding acturl risk to public herlth rad  safety 
a n d  to the environment wil l  be further studied through field studies rnd drt8  collectioo 
during CEARP Phase If ( coaf i rmrt~ve  phase). 

Poteotiil  sites ideotified durion CEARP Phase I are preseated io Tibles EX4 

through EX-4. As rpproprirte, the results for the poteotirl sites are summrritcd brsed oa 
8 acgrtive, positive, or uncertain Cindiag for the followio8 EPA CERCLA elemeots: ( I )  

FFSDIF rnd (2) PA, SI (CEARP PSI), 80d HRS evrlurtioa (including the DOE Modified 
HRS (MHRS)J, The HRS cvrlurtioa for the Rocky Flrts  P h o t  w81 cooducted in two 
steps: (I )  (LO OVCNII evrlurtioo (two rggrelrte scores) of the risk of the plrat relative to 
other Nrtioarl Prioritici List (NPL) sites; rod (2) LE e v ~ l u r t i o l  of clever individurl rites 
within phot bouodrrier to determine relrtjve hrtrrdr, The two r##rc#rtCd scores for the 
overall evrlurtioo were brscd On two seprrrte surf8cc wrtet drrinrgC3 with different 
public receptors Both aggregated drrinrges The scores are summarized in Table EX05 
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and three of the individual sites received scores exceedin# the 2 8 5  threshold value for 

ioclusion on the NPL 

I n  addition, some of the Sites do or possibly could exceed DOE remedtrl rction 
crrterir/guidelines and/or potentially could pose regulatory concerns rnd are 

recommended for future action Thirty-one sites h r v e  been recommended for further 
evaluation under the continued CEARP PhrSe f fnStrll8tlOn Aacssment, fourteen sites 
have been recommended for C E A R P  Phase 11 Conftrmrtton, o w  site is currently mto 
C E A R P  Phase IV Remedial Action, rad twenty-one sites are currcotly into CEARP Phase 
Y Compliance rad Verificrtion Rockwell ~oteroatiooal hrs or is currently conducting 
site  charactcrlrrtion activities and remedial action 8t several sites. 

Compliaoce with appropriate eaviroomental strtutes a t  the Rocky Flats PIrat has 
b a a  evrluatcd The areas ideatifred la Phase I Cor further evrlurtton are ( I )  the 
underlyia# aquifer, to I urther characterize the extent rad movement of the volatile 

disposrl sites) rad contrmtnated sites to determine the potcntirl rviilrbility of hazardous 
substraces to be relersed to the eoviroomtnt, (3) the mrar#ement jurisdiction of 
rrd~oactive/hrz8rdous chemic81 mixed U8Ste between DOE, E?& r o d  the State of 
Colorado; (4) the feasibility of se$regrtin# RCRA-re8ulrted waste from byproduct 
miterial  rad/or from ciadidate mixed waste, (5) 8 method of disposal for aoncombustible, 
rrdiorctive. PCB-cootrmioated mrterialr; (6) emissions o f  VOCs to the atmosphere: ( 7 )  

sites that milht be historic located within the plant boundaries; ( 8 )  seeps and sprln$s i reas  

for potential wetland tmprcts, rod (9)  hydrological monitorrag pro#rams. to ensure their 
c8pability to detect hrrrrdous substrnces in #round and/or surface water 

Or#rniC compouods (VOCS) plume, (2) JOlCtiW diSOoS8I Sites (Of InWlVe pOftJOaS O f  8Ct lVC 
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Table  E X  5 Hazard  Rankrnt  Summary 

s i te  

..rlnrcrrted 
Balnut Creek 
Woman Creek 

Solar Evaporation 
Ponbs 

VOC ia 
Groundwrter 

Present Landfill 

903  Drum Storage 

Radioactive Site 

Are8 

800 Are8 

Treoches T-l to 
T-1 I 

Reactive Metal 
Destruction Site 

Oti#iD81 Landfill 

Coolin# Tower 
DIowdowo Poab 

Oil Sludir Dispoul 

Lithium Met81 
Derttoctioa Site 

Total 
MI # r a t ion 
Mode 

Chem 

53 
40 

46 

40 

34 

26 

20 

17 

16 

1s 

I2 

9 

8 

Rad 

9 
6 

7 

NA' 

5 

I 

0 

6 

NA 

5 

NEb 

NA 

NA 

Direct 
Con t i  et 
Score 

Chem 

17 
0 

17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R a d  

0 
0 

0 

NA 

0 

0 

0 

0 

NA 

0 

NE 

NA 

NA 

Fire/ 
Explosion 
Score 

Chem 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Rad 

0 
0 

0 

NA 

0 

0 

0 

0 

NA 

0 

NE 

N A  

NA 



I INTRODUCTION - 
US Department o f  Eneray (DOE) facilities operate under a policy o f  fu l l  come 

plrance with  applicable enviroomental re8ulrtioos whlle eonductin# their missrons The 
DOE AlbUqUCrqUC Operrtioas Off ice (AL) initiated the Comprehensive Environmental 
Assessment rad Response Program (CEARP) in mid-1984 to help fulfi l l  thrt commitment 
at  rnstrllations w i t h i n  the A L  complex CEARP wi l l  a h 0  8StlSt DOE in setting envi- 

ronmental priorities rod will help provide justificrtion for fundla8 10 crrry out en- 
hancements of existiag programs or remedial actions where required ~mplerncatrtron o f  
CEARP wil l  be rC8litCd by combined forces of AL, 1ndivrdu8l DOE l i e 8  officer. DOE 
prime cootractors, Lor Al8mOr Nrtional Laboratory, 8nd other ISSISt8nCC as found to be 
necessary 

Authority to implement CEARP is primarily derived from the followtng DOE rad 

AL orders: 

Comprehensive Eavironmentrl Response, Compeasrtioa, rad Lirbility 
Act Program (DOE 5480 14) 

H8trrdouS, Toxic, rnd R8dioactivc Mixed Wrstc *nl#emeat (DOE 
S480 1 rnd A t  5480 1) 

Prevention. Control, rod  Abrtemtot o f  Eavtroamentrl ?ollutron (Cb. XI1 
of DOE 5480.1 rad AL  S480 I )  

Environmcntrl ?rotection, Ufety, rad Herltb Protection loformrtion 
Repotting Requirements (DOE 5484 I rad A L  5484.1) 

Implemcntrtioa of the National Environmcntrl rolicy Act ( W E  SJ40 IC  
rad AL 5440 IB) 

Fedcrrl and S t 8 t C  rCatk18tiOn8 witb p8ttiCUhr imWrt8nCe t0 ROCkwdl Internrtioarl 
(RI) operations at Rocky FIrts Plrnt are discussed ia  See. fv. 
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CEARP is a phased orogram to I d e n t t l y ,  3ssess. and correct extsring or porentlsl 

environmental problems The review Covers malor en~ironmenrrl regulaliont such 3s  t h e  

Comprehensive Environmental Response, Com~ensrtion, and Liability Act (CERCLA), t h e  

Resource Conservation and Recovery Act (RCRA), National Environmental Pollcy Act 
(NEPA). Clean Air Act (CAA), Clean Water Act (CWA), Safe Drinkin8 Water Act (SDWA), 

Toxic substances Control Act (TSCA), and the Federal Insecticide, Fun#icrdc, rnd 
Rodenticide Act (FIFRA), with emphrsis on CERCLA and RCRA Past, current, and 
future prretrces to handle rad dispose of hazardous substaaces, defined under CERCLA, 

are evaluated I n  rddi t~on ,  envtroamentil pollution control requirements and 
environment81 monitoring programs for hazardous substances 8rc ~ a l U 8 t e d  for both 

adequrte undcrstrndiag of pathways and reaulatory compliracc 

CEARP is b a n 8  implemented in f i v e  phases, which  exactly prrrllel DOE Order 
5480 14 Additionrlly, the US. Eaviroamentrl Protection Agency (EPA) hrs Drcprred 
gurdrncc for federrl frcilitler to crrry out their respoaribiliticr under CERCLA The 
EPA hrs outlined its plrns rad intentions i o  8 series of progrrm elements tbrt  are or- 
ganized in 8 somewhat different fashton but coastitute the srme brsic rpprorth as 

CEARP (Federal Facilltier Progrrm Manurl for lm~lemeatin# CERCLA ReSponsibilities 
of Federal A8encics, final draft) The f i v e  CEARP phases arc linked 8: indicated i o  Fig 
I I The review 
serves two primary purposes- ( I )  determines compliance with  environmenirl re#ulations 
and (2) e v r l ~ r t e t  tho ~ n t e r r t t ~ o a  of CERCLA with other cnvironmcntr1 re#ulrtions, for 

example, releases permrtted under the CWA or CAA,  rad relcrscs exceedin# reportrble 

quratitier under CERCLA, or RCRA-related rcmedirl rCtiVitiCs rad CERCLA-related 
remedial activities. The purpos- of individurl CEAR? phrser arc as followr 

CEARP includes 8 review of major federrl environmentrl re#ulrtioas 

1 - Euyumrnt of Phrre I objectives rrc to dc- 

t trmine present complirac8 with fnvironmentrl laws rad to rirccrtrin the mr#aitudc of 

potential ~ n v 1 r o n m ~ n t 8 J  concerns. Where mruf f icicat drtr exist to rccomplrsh this. the 
additioarl iaforrnrtioa aecosrry to complete the cvrlurtioa will be identified. The 

CEARP Phrrc I report will provide documcntrtioa for Phase I of the DOE CERCLA 

gwtk. 1, c y r  1.1 
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Order and for the following EPA CERCLA preremedial actrvlttes (1) Federi l  

Sire Discovery and ldcntlficarion Findings (FFSDIF)--norif~c~rton of newlb discotered 

sites, including notif~crtion of ne8rtive findings, (2) Prellmlnarv Assessment ( P A )  I ; )  Sltc 

Inspection (SI). and (4) Hazard Ranking System (HRS)  evalurt~on (see I E 8.  the Hazard 
Rankinn System) Sites at  Rocky Flats Plant are recommended for no further action when 
CEARP frndlngs indlcate (I) nelrtive findings for the CERCLA FFSDIF process ( e g ,  

potential sites that  are found not 10 exist or spills thrt were removed in the past through 
remedial action), or (2) sites initially requiring notification for the FFSDIF process t h r t  

are later found to pose no threat of release under CEARP for  the EPA CERCLA PA 

process (e g , potentirl sites where the hrrrrdous substance inrcially Identifled, becruse or 
its st8bility, no longer persists in the environment) Consequently, Sites at Rocky Flats 

Plant that no longer pose a threat of release arc not included in the EPA HRS and DOE 
Moddied HRS (MHRS) Thls procedure i s  consistent w l t h  (uidancr provided to federal 
facilities by EPA (Federal Facility Program Manual for Implementin8 CERCLA 
Responsibilities of Federal Agencies, final draft) (See Fig 12) 

Sites requiring HRS evrlurtion arc scored as followr: ( I )  nonrrdiorctive sites are 
scored wi th  the EPA HRS and (2) r8diOrCtivd sites are scored with the EPA HRS rad the 
DOE MHRS. Sites meetin( E?A criteria to be listed on the National Priorities List (NPL) 

arc recommended for future action under DOE CERCLA Phase I1 to quantify the 
potential mi(rrtioo problem. DOE CERCLA Phase I1 rctivities are consistent with EPA 

CERCLA Sites that do not meet EPA criterir to be listed on the NPL but exceed other 
applicable DOE remedial action criterir/guidelines (e 8, (uideliocs for the DOE Surplus 
Facilities Management Program) and/or sites pasin( potentirl rc(u1atory cornplirnce 
concerns (e g RCRA-related remedial rctivities) are recommended for  future action 
under CEARP. No further action IS recommended for those sites not meeting these 
criteria 

I1 - Phase 11 objective$ are to ( I )  o b t m  rddi- 

tionrl informrtion identified 8s necesrrry durra) Phrsc 1, (2) complete an coviroamental 
c v r l u ~ t ~ o a  to confirm the presence or absence of potenti81 cnviroamental problems idcntl- 
fled in Phrsc 1, rad (3) pl8a rad C W y  out meuuremeat r a d  #mplia# progrrms as re- 

quired to understrad potcntirl source# of contaminants and potential enviroamcntrl 
path wa yr 
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Conftrrned problems will be assessed for hcrlrh or cnvironmentJI r isk as a basts lot 
settin) priorities for remedial or other follow-up actrons CEARP Phase I1 wrll provide 
d 0 ~ ~ m ~ n t r t 1 0 n  for Phrse I1 of  the DOE CERCLA Order (Phrsc IlA Monitorin# Plan 8nd 

IIB Site Chrrrcteritrtion) rad  for two EPA CERCLA remedirl plrnnin)  Dro(rrm elements 
(Remcdirl Iavcstigrtioa Sampling Plan and Remcdirl 1nvesti)rtion) 

P m  111 - T- Ph8M 1x1 ObJCCtiVeS are to de- 

velop plans for remedial rctions of eahracemeots of existio# prO#r8eS by proporin# 8nd 

assessin# rlternrtive techno1o)ies rnd approrches to eliminate or control environmental 
problems identified as needins correctioa in CEARP Phase 11. The evrlurtion wi l l  in- 

clude rsressrn# the effectiveness of technolo8y; impretr on health. SrfCty, rod the cnvr-  
ronmeat, rod cost-benefit rnrlysis where rpproprirfe. This process will include identify- 
in# or developin# appropriate criterir rnd performin# ray evdurtioa of environmeatrl 
impact required by the NEPA. CEARP P h 8 ~  Ill reports will provide documentrtioa for 
Phme 111 of the W E  CERCL*\ Order rad  for two remedid plranin# proirrm elements of 
EPA CERCLA (Fersibility Study rad Remcdirl Action Selection). 

4. Phasc I v.- ' Phru IV objectives rre to implement 
the recommended rite-specific remedial mersurer identified in PhrH 111, which could ia- 
elude ensrncerins design rad construction to remedy or eoatrol eaviroarneotrl problems 
CEAR? Phrsr 1V will encomprss requirements of the DOE CERCLA Order (Phase IV) 

8nd the remcdirl implementrfion pro#rrm elements of EPA CERCLA (Dcrisn r a d  Action) 

V-- V '  . Phrsr V objectives rre to ( I )  

verify and document the rdequacy of r e m e d d  rctionr crrricd out in Phrrc Iv, rnd (2) 

identify rnd plan for ray continuins monitorins reQuitements aerded to QemOnttr8te coe- 

trol of rniarrtion or rdequrtely r e c o p i t e  future problems. CEAR? Phrw V will encorn- 
p.ss requiremeotr of the DOE CERCLA Order Pbrtr V rad EPA CERCLA f inr l  site 

inspection/clorcout and monitario& 

s.cr(.cl I, ?y. 1 4  
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CEARP Ph8Se I w i d  crrrred out a t  Rocky Flats P h n t  81 a number of trsks. These 
trsks were performed by pcrsOnnC1 Of the Lor AhrnOs NItiOn81 Lrboritory Environment81 
Surveillrnce Group rod Rockwell Iofernrtionrl (Rocky Flrts P h o t  operrfr~1# contractor) 

- environmeatrl documents - developmeat or mrnrgemeat plaas 

- environmeatrl monitoriog reports 

- oparrtionrl rccords/documeots - 18fety 8adySlS documents 

- strndrrd operrtiag procedures 
- appralsrls, ruditr, inspections 
- coatin)eacy/cmer#ency plros - federrl/rtatc/locrl permits - SpeCl8l/tOplC8l studies O f  reports 

- history rod mission documents 
- rccideat/iocideat tavesti#atioo reports 

Informrtioa required durin) the records serrch rnd literrture survey thrt is di- 
rectly related to CEAR? is included and referenced as rppropriate ia this CEAR? ?hrse I 
report. A listins of documents surveyed durian the review process i s  provided in 
Appendix C This listio) is representative of documents reviewed la addition, the 

rpproprirte CEARP-relrted Rocky Flrts P h o t  IaterOal riles were reviewed. Approprirte 
A L  CEARP-rclrted files for Rocky Flrts Planf were also reviewed 

-view% Rackwell ~atcrnrtioorl  employees (former rnd 

current) identified as possibly hrvia) knowled#e relevrot to CEAR? were serecacd to de= 

tcrrnine who would be interviewed More thrr 30 Rockwell lotcrortion~l  employees fr- 

aul i r r  with or hrving responsibility for former rad current m8oancment practicer for 
h8zrrdour SubStrnCCS, frcility OgcrBtions (e 8.. Precesses thrt 8en8r8Wd solid rad liquid 

hrrrrdou8 rubruaccr), or who misht koow rbout prst leaks or spills of hrurdour rub- 
smncea were identified dur ia l  the screenin$ procr# fhrre individurlr were intorviewed 

daria( the official review process to identify uodocumcnted incideats or mrnr#ement 
pmctices thrt could hrve resulted in enviroamcrtrl ~oncrrnl. hfOfm8tiOa from the ir- 
t c r v i e r  procesr coven the complete history of Rockrel l  Internrtionrl rt the Rocky Flrts 
Plant. Those interviewed included 1 emp~OyC8, 195I*19S~ 3 omplOy888, 19s2-19s$; 13 8m- 

ployccs, 193s-1960; 21 employees, 1960-1970; 24 employees 1970-1980, 23 employees 1980- 

Mk. 1. ?yI 1.7 
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I984 Current and past professionals i n  Operational Safety a t  Rocky flats Plant 

(Technic4 Service,, industrial Hy#rene, Health Physics. rnd Environment) were inter- 

viewed 8S well as those in ProdUct1on, Product and Process Development, Enilneer:n#, 

F a ~ i l i t i t s  En#incerio#, 80d Technolo8y ApOliC8tion rnd Development A three-person 
team from Lor Alrrnor Nrtionrl Laboratory conducted the interviews during the week of 
Scpt 17, 1984. The interview notes were compiled rad returned to the person iotervrewed 
to verify for accuracy The informatloa from the iatCfVieW process is iocluded (88 80- 

prOptl8tC) le this CEARP Phase I reDott However, nrmes, posit8oas, rod  period of posl. 

tion performrace h8VC been omitted to preserve rnooymity rad ensure compliroee w i t h  

employee protection requiremeats of CERCLA (Section I IO o f  CERCLA) 

Ioformrtion collected reprcsentr rndividurl recollectioas of eveau rad conditions 
over i o  cxteoded period of time, some o f  i t  8s far b8ck 8s three d e c r d u  This ioformr- 
tioa W 8 l  rccepted I t  free V8lUC 8s 8n indicrtor Of POteatiri c ~ v l r o ~ m r a t l l  eOnCeras but 
cannot be trkeo as documeoted proof of eovironmcntrl pcrturbrtioor However, r a y  
event or conditioa meatioaed thr t  hrd 8nd/Or hrr s i ~ a i f i c r a t  potentirl to release 

h8z8rdOUS substroces into the cnvirooment provided the brsis for 8 rccommeodrtioo that 
at least some ConfirmrtOry d r t r  be collected under CEARP ?bru IL This rpprorch 
ensures thrt suspect sites are charrcterizcd rad thrt poteatirl mutcea for release 01 

hrzrrdous substrnces arc not overlooked. The 1OteOt IS to hrvc ddiartive documentrtion 
by the end of CEARP Phrrc I1 coafitming the Presence or rbwaea of 8oy enviraamentrl 
concerns 

E v W  Of wa- PtCSCOt lad p8St m8088emCOt pr8c- 

rice, for hatrrdous subSt8nCCl were reviewed 80d CvrlUrted. InfOrm8ttOf1 for this process 
was lathered d u m #  tho CEARP records scrrch rod l h r r t u r 8  survey, employee iotcr- 
views, 8nd invertigrtioa of current operatioar r t  the Rocky Flrts ?laat. 

Sites tbrt hrvc h a  contami* 

a t t c d  or arc suspected of ki08 coatrmiorted I S  a m U l t  of CUIfePt O r  former prroticer, 

includina leaks rad spill& wer@ identified. Ibformrtio8 for this process war ptbered  dur- 

in8 the CEAR? records rerrcb rad ljterrturr survey, employer interviow~, rad iavesti#r- 
tioe of current operatioar rt the Rocky Flat8 Plant. 

m Ev An cvrl- 

uation of compliroce with rpplicrblc enviroomoot8l strndrrdr rod rc#ulrtionr, includrn# 
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D O E  orders and rntctnal guldelrnes. was  conducted Spccml emphrsls was placed on those 

re$ulrtrons thrt Interact with  CERCLA ( c g ,  permitted release3 under the CWA or CAA 

and exceeding reportable qurotItreS under CERCLA) 

W 6  Ptellminrrv P h V W v e y  A prclimro8ry physic81 survey of par. 

ti001 of Rocky Flrts Plant was conducted to V8lid8te observations from the CEARP doc. 

urncot search rad lntcrview 8ad to identify 8oy other rlgnr of en~ironmental  stress or 
f8Cllity fertures thrt might 10dic8te 8 p0teOtld for ~ontaminrtion 

ut. Path way E V W  A preliminary eV8lU8tiOO of potenti81 migration 

p8thWryS for hrtrrdous SubStrOCeS W I S  made 

The The HRS is used by EPA to 

ertiblirh I N r t ~ o a r l  Priorrtles List of facil~tres for initial attention under CERCLA. 

Effectwe Feb 18, 1986, federal sites meetin) crittrtr to be listed on the NPL C I I  be listed 
there. 

The EPA HRS, however, docs not dircrlminrte rmong dif  fcrcat trdioisotopeg 
relative to their potcotirl risk i t  potential CERCLA sites. Therefore, DOE developed the 

MHRS, which IS 8 coacepturlly minor modific8tion/rddit~on to the HRS. The MHRS 
permits 8 better assessment of exutin) trdiolO8icd risks. ThetefOre, potentmlly 

radioactive sites are scored with DOE’S MHRS rnd EPA’S HRS, nonrrdiorctivc sites 

requiring evaluation are scored w i t h  EPA’s HRS 
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En- )der 80 rrlomo u y u : d  

I1  DESCRIPTION OF TIIE ROCKY FLATS PLAYT 

Rocky Flats Plant 1s a wovernment-owned, contractor-operated (GOCO) faclllty 
Dour Chemical Comprny w r s  the prime operatin8 contracror for the Atomrc Energy 
Commrssron (AEC), which  W8S succeeded by  the Eneriy Research rnd Development 
Administrarton (ERDA) rod then by the Deprrtment of Eneray (DOE) The North 
Americrn Space Operrtrons, Rockwell Internrtronrl, succeeded Daw Chemical Comprny os 

;he prime contractor for DOE on July I ,  197s 

In addition to the plant, three ratellrte facrlrties are marntrrned by Rockwell  

Jnternrtronrl 8s part of the plant’s operrtrons Two rre leased freilrtres aerrby (the Lake 

Arbor ficrlity rnd the Broomfield facrlrty) rnd one is located ra Oxnard, Ca (Precision 
Forae) Lake Arbor houses engineerin# operations, 8 machine shop, purchrsin8 depart- 
ments, rnd off ice arerr Btoomfteld houses 8 p ~ p e  fabrrcrtloa rad clcrnrnl operatran. 8 

w8rehOUSe operrtion, rnd office areal  Precisioa Forwe. recently acquired by DOE 8nd 

turned over to Rockwell Internatroa8l for 00~r8 t ion .  houses 8 hiab veloctty for#in# op- 
eration thrt  makes rtrinlcss steel components for the plant rnd for other  ont tractors in 

t h e  DOE nuclear weapons complex. 

Rocky Flrts Plant is  located i n  northern Jefferson County, Ca. r ~ ~ r a x i m r t e l y  16 

arr miles northwest o f  Denver 
acres), and occupies sectcons I throulh 4 rnd 9 through IS, of R70W,T2S, Jefferson 
County. The plant is ccatered at 105’ 11’ 30’ west longitude rad 39’ 53’ 30’ north larr. 
tude. 

The plant covers almost I I  mi 2 (rpproximrtely 6,550 

To the aorth is  Colorrdo Strte Hiahway 128; to the cast is Jefferson County 

Hlghwry 17, rho known as Indiana Street, to the south is Colorrdo Strte Hithway 72, and 
to the west 1s Colorrdo State Hilhwry 93. Access is from either rn erst rccess road exit- 

ing from Jefferson County Hiahway 17 or I west access road exitin# from Hrshway 93 

Within 9 to 12 mi are the communities of Broomfield, Arvadr, Golden, and Boulder 
Figure I1 I shows the general location of the plant. 

The US Government rppraved coastruetion of the plant in 1951 as an addition to 

t h e  nation’s nuclear weapons production complex Limited operations beam in 19S2 

0 0 4 4 5 8 8  



Figure 11.1. Generrl Locrtioa of the Rocky Fl81S Plant. 
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w i t h i n  a site area of 2.520 acres All buildrnts were constructed w i t h i n  I controlled area 
of lest t h a n  400 acres, and Involved 700,000 f t 2  o f  building floor space in :O s t ruc tures  
Over the years, addittonil structures were bullt and today there are more t h a n  IO0 build. 

ings with 1 combined floor space of more t h r n  2 1 million f t 2  

The plant was enlarged to its present size of rpproximrtely 6,550 acres by rddinl 8 

buffer zone i n  1974-1975 (Fig 112) The buffer tone was used by its former owners for 
8rr t ing  cattle rad  horses It i s  enclosed within 8 cattle fence rnd is posted with sians i n -  
dieatin# restricted access Within this buffer zone are firebreaks. holding ponds on three 
water courses, environmental monitoring strtions, I srnitrry Irndfill, power lines, gravel 

Dits. tarlet ran#es, access roads, rnd 8 wind cneray test f r c ~ l i t y  The wind energy test fa- 

ci l i ty  is not part o f  the defense progrim opcrrtioor at  the plrnr, rnd i t  IS not evrh~r ted  as 
part of  this study 

Most of the operations I t  Rocky Flrts Plant arc performed within the security- 

Flgure I13 IS an cnlrrgcment of thls rrer ,  reneed arc1 shown i n  the center of Ftg If 2 

s h o w i n s  the eight rnr~or subdivisions based on building numbers used i n  t h b  report. 

Rocky Flats Plrnt's prrrnary mission i s  to produce plutonium rad other metal 

components for nuclerr weapons. Key production r ~ t i v i t i e r  involve frbriertron of pluto- 

nium,  uranium, rnd nonradioactive met8lS (principally beryllium 8nd stainless steel) 

Parts mide ar the plant are shipped elsewhere for assembly When a nuclerr weapon 1s 

determined to be obsolete, components fabricrtcd 81 the plant rre returned to it for spe- 

cial  processiog to recover plutonrum rnd rmericium. The plrnt hrs s ~ e c i r l i t c d  facilrtics 

r n d  equipment for hrndlina these mrterlrls, 8s well 8s perro=nel with extensive knowl- 

edge in the chemistry and CIbrlC8tiOn of plutonium. beryl l iua  rnd other materials that 

requite special hradirog. 

Approxim8tely 50% of the me8 within 10 mi of the plant is in Jefferson County, 

the rernrinder is divided between Boulder County (40%) r e d  Ad8au Couoty (10%) 

According to the 1973 Cotorrdo Land Use hhp, 7SW of this lrnd VI# unused or W 8 S  used 

for ~gricul tutc .  Since thr t  time, portions of this lrnd hrve bcea converted to housing, 

and todry, sever81 new housing subdrvrstonr w e  being started wi th in  8 few miles O r  the 
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b u f f e r  zone 

x t e d  sbutheast of the plant) 
(One I S  located south of the Jefferson County Airport. and several are 10. I 

A demographic study, based on 1980 census drt8  (AEMR 1985). shows that the 
1980 populrtion l i v i n g  w i t h i n  50 mi of the plant wrs approximately I E mrlllon people, 

with a proJected increase to 3 5  million by the Ycrr 2000 W i t h i n  J mi of the plant were 
about 9,500 people, w i t h  prOJeCted increases to rbout 20,000 people by the ycrr ZOO0 The 
most populous sector was to the southerst. towrrd the center of Denver This sector 
(between IO rnd 50 mi of  the plant) h i d  8 1980 populrtioa of  rbout 55J,OOO people with 

projected increrses to 1.500,OOO by the yerr 2000 

Rocky Flrts  Plant is located oerr lrrgc urbanized areas making rccidentrl releases 

of hazrrdous substances, pas? and current, 8 sensitive issue to the immedute populrtion 
Past releases of rrdioisotopes at Rocky Flrts Plant hrve been mrde public by Rockwell 
Internrtionrl rnd  there hrs been routine annu81 reportin# o f  caviroarnentrl informrtioa 
Public  reaction to these rnnouncements has become iOCrt8Sh#ly 8 d V ~ S e  with thr contin- 
ued arowth of the urbrnlzcd rreas rnd the rntinuckar movement The plutonium relerses 
have resulted I O  extensive monitoring rnd cleanup efforts, but also in I~trgrtion 8g8 inSt  

the plant for negative imprcts offsite. 

The local hydrology is controlled by 8 t h i n  grrvelly rlluv~um t h a t  is very perme- 

8ble Surfrce 8nd grOUndW8ter flow i s  from West 10 e l s t ,  originrtin# i n  the Front Rrnge 
Groundwater i s  known to surfice rt seeps and sprlnas wi th in  the nrturrl streams travers- 
rag the site and flowing to Grert Western Reservoir or to Strndley t rkc .  Both o f  these 
bodies of water serve 8s drinking wrter Supplies for nearby populrtion centers. Recently 
detected volrtrle orgroic compounds (VOCs) i n  the shrllow aquifer at Rocky Flrts ?lant 
brvr caused rdditioarl rdverrc public rerction to its operrtions This topic is discussed i n  

Section IV and Section V 
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The area surrounding t h e  Rocky Flats Plant i s  primarily agricultural or currently 

undeveloped Its environs rre influenced by the  Front R8nge of t h e  Rocky Mountains 

immediately to the west and by the location of the plant at  6,000 ft rbove sea level The 

SUrfiCirI geology IS best described by the  name 'rocky f l a t s '  T h e  p l r n t  is locrted on t h e  

eastern edge of a geological bench, about 5 mi wide in a n  east-west direction, f l r n k i n l  the 

foothills of  the Front R r n g e  The stony soil was formed by r l luvir l  OUtW8Sh lrom the 

mountains This  deposit consists largely of gravel and cobbles intermixed w i t h  sand and 

c lay  Low precipitation, drying winds, and 8 permeable gravel substrrte contribute to the 

r r i d  eavironment, which is reflected by short-grass prairie ve#etrtioo round growiag on 

this peologicrl bench 

The  area surroundin8 Rocky Flats Plant has 8 semiarid c l imrte  chrrrcterist ic  of 
much of the central Rocky  Mountain region Temperrtures rre moderrre, extremely wrrm 

or cold weather is  usually of short duration On the avcrrpe, dr i ly  summer ternperrturet 

range from 5S°F to 8S°F rad winter temperrtures range from 20°F to 4S°F Low rvcrrge  

relative humidity (46%), due to the blockin# ef fect  o f  the Rocky Mountains, produces 1 

very comfortable climate 

Forty percent of the  15-in annual precipitation frlls durina the spring season, 

much of i t  as wet snow Thunderstorms (June 10 August) account for an rdditionrl  30% 

of the ranur l  precipitrtion. Autumn rod winter rre drier sersons, rccountiog f o r  19 rnd 

11% of the rnnual  precrpitrtion, respectively Snowfall averages 85 in/yr. falling from 
October through M a y  

Becruse of its location. 4 mi e8 t of the foothills of the Continentrl Divide. the 

are8 experiences Chinook winds with gusts o t C 8 S i O O r l l y  exceeding I 0 0  mi/h The 
recurrence period for hiah vindr and winds rssocirted wltb torordocs hrs been rnrlyrcd;  

the 100-yr return-period wind speed is  103 mi/h r a d  the one mdlioo year return-period 

r i n d  speed h 168 mi/h (Cortes 1964) 

f 

Special attention hrr been focused on diswrsioa metcorology surrounding Rocky 

F l r t r  Plrnt  due to the remote possibility t h i t  s ignif icrnt  atmospheric relerser might r f f e c t  



t h e  Denver metropolitan area Studies of airflow rnd dispersion Characteristics are 

a t a i l a b l e  (Crow 1974, Hodlin 1984) 

The studies by Crow indicate that drrinage flows (winds coming down off the 
mountains to the west) t u r n  and move toward the north rnd northerst alon8 the South 
Platte River Valley to the west rnd north of Brighton, Co These drrin88e flows are of 
particular interest because they occur under stable atmospheric dispersion conditions 
(Benerrlly at alght) when atmospheric mixing i s  limited Thus 8 relerse to the atmosphere 
ooder 'worst case' dispersion conditions would not be expected to move directly over 

Denver 

Rocky Flats Plant is located on 8 broad, eastwrrd slopias p h h  O f  ovcrlrppia# 
r l luvi r l  fans developed along the Front RInge of the Rocky MOUOtrinS These faas 
extend about 5 mi ID an e8St-rCSt direction originrtiag on the west in tbe rbruptly risin# 

Front Rrn#e rod terminrtiog on the east rt 8 brerk 10 slope to low rollin# hills The 
Continental Divide is about 26 mi west of the pl8Ot 

At Rocky Flru Plrnt, more t h 8 n  12,000 f t  of sedimentrry rock formrtioas overlie 
the Prccrmbrira crystrlline basement rock The followins brief 8eolo~icrl description is 
presented for the upper 1,200 f t  of these formrtions A detriled description of the 
geology, structure, rnd strati#rrphy are found in the following references Dimes and 
Moore 1981. Loveriag 1932, Malde 195s. Robson 1981. Scott 1963, 19611, rod 1972, Spencer 
1961, DOE 1981, rod Van Horn 1972 A map showrng the rurficrrl #eolo#y surroundin# 
the p h t  i s  shown in Pi# I11 1. 

The upper 1,200 ft  of sedimentary rock formrtioos in 8SCtOdh6 order are the Fox 

Hills Srndstone, the Larrmrc Formition. the ArrOIhOC Formation, the Rocky Flats 
Alluvium, and colluvium on w8lls of the vrlkys of r l l u v i u r  in strerm channels within 
the vrllcys The Fox Hills Sandstone is 1 marine deposit Of undy Sh8le lrrdina up into 8 

llLISslv0 s8ndstoa0, The tbickoers usurlly f8nl68 from 35 to 100 ft Filure 111.2 illustrrtes 
t k  seologic cross-scctioa in the area surrounding the plant. 

The For Hills S8adrtoac is overlria by the Lrrrmie Forsrtioa. Tho trrrmir 

Formrtion is 8 contincotrl deposit divided into two units. 8 lower sandstone unit rnd 80 

upper shrle unit The SrndrtOOe unit is about 90 f t  thick overlrin by the shrle unit ,  
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r h i c h  is about 320 I t  thick 

collectlvcly referred to 1s the Laramie Fox Hil l s  aquifer 

The lower sandstone unit and the FOX Hills Sandstone are 

The Laramie Formation is  overlain by the Arapahoe formrtioa, 8 continental 

deposit of claystone with th in  lenses of sandstone The thickness is 8bOut 270 f t  at Rocky 
Flats Plant The vrlleys north, east, and south of the plant are Cut into 8nd expose 

portions of the Arapahoe Formrtion 

The Arapahoe Formation IS overlria by the Rocky Flrts Alluvium, 8 series of 
coalescing alluvial fans deposited IS outwish from the Front Range The r l l u v i u m  
eoosists of 8 chrotic deposit of grrvels rnd boulders in 8 mixture Of d r y ,  silt, r a d  rand 

me rlluvium was deposited on an erosioarl surfrce of the Arrprhoc Formrtion, thus the 

thickness vrrics, rra$ia# up to SO Ct. A clay l08m sot1 h89 developed ia the upper surlrce 
of the rlluvium In places the soil contaiDs some calcium crrbonate (crlicbe) lrycrr The 

Rocky Flrts Alluvium contrins 8 shrllow body of grouodwrter, which  e80 loerlly perch 

on the Araprhoe Formation The closeness of this perched 8qUifer to the surfrce of the 

i round allows i t  to stron$ly influence the locrl hydrolo$y. 

Colluvium on the valley's slopes hrr formed from mrsr wrsting of the Rocky Fhta  

A l l u v i u m  rnd claystone of the Arrprhoe Formation The colluvium iS  USUdIy quite thin, 

rest ins on the clrystoae and leaticulrr wads of the Arrpahoe Form8tioa LrndsIidts in 
the colluvium or creep of the colluvium occur on the vrllcy's slopes becaure of the anale 

of the contact with the Araprhoe Formation r a d  lubrication rlOa$ the COntlCt by water 

rnrrltrrting the colluvium This phenomenon is important to Rocky Flrts Plant becrure of 
the potential for lradslidet to dam8gC retention ponds and diversion ditches. Thin 
sections of rlluvium are formed by erosion and by depositioo in the strerm chrnnels in 

tbc V8lky 

The  ma~or  part of this section on bydrololy ir trkcn from Blumo 1972, Hurr 1976, 

RFEIS 1980, R o b w a  1981, rad AEMR 1913. 

Rocky Flrts  Plant's opcrrtionrl rrer  is lacrted on the erstcrn mrrgia of 8 $eolo$ic 

bench between two stream cut valleys North Walnut Creek r a d  Womrn Creek. Br~cf low 

in the creeks is crused by 8 combinatioo of precipitation rod discbrr#o Of #roundwater. 
S o u t h  Wrlaut Creek or~pinrter immediately east of the operrtiond 8re8 North rad South 
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rlnut Creeks join prior to drrrnina into Great Western Reserboir, which provides water 

for  the community o f  Broomfleld Woman Creek. southeast of the plant, drains Into 

Standley Like, which  provides water to Westminster, Thornton, rnd Northalenn Mort 

m a t e r  cnterina these reservoirs i s  from ditches that d iver t  runoff from Front Range 

creeks Church Drtch, McKay Ditch, Smart Ditch, South Boulder Division Canal, and 

Klnnegr  Ditch and Reservoir Company Ditch traverse the phot ,  cooveying W I t e i  from 

\he Front Ranac to offsite lakes and reservoirs east of the plrnt Rueoff from the pl8nt’S 

Wrr t iOn81  are8 i s  retained in onsite ponds and relersed rfter  SltiSfyln# cornplirnce with 

tbe appropriate Colorado Department of Health Standards and EPA NPDES permit 

conditions 

u- Surface W w  Three rntcrmittent stterms d r r i a  tbc plant: Rock 

Creek drrins the northwest corner, Woman Creek drrins tbc southern third, and North 

rod South W a l n u t  Creeks drain the rernr~ndcr No  nrturrlly occurring ponds or lakes are 

within plant boundaries Interceptor ditches hive been constructed to COllcct 8nd divert 

8II runoff  from the plant’s opcrrtional arers 

w w  Crr& Walnut Creek (North and South Wrlaut 

branches) is a small, intermittent stream North WIhUt Creek flows to the north of the 

plant rnd has 1 drrin8)e area of about I 2  mi2 w i t h i n  the  boundrries of the plant South 

Wrlnut Creek originates within the plrnt rod his 8 drrinage area of about 046  mi2 (Fig 

LIX 3) North Walnut Creek rad  South Wrlnut  Creek loin together Onsite 8bout 0.5 mi west 

of Indiana Avenue (eastern plant boundrry) From that point. W r l n u t  Creek flows 

southeast into Grert Western Reservoir However, most of the water in Great Western 

Reservoir comes l tom Church Ditch, which conveys water from Clear Creek 

The plant has mrintrined as close to zero dircharac as possible to Wrlnut Creek 

since 1979. To rccomplirh this, several steps h i v e  been trken 

(1) totrl runoff tad ~roundwrter  seeprgc thrt n8tUrSllY collect to retentton ponds 

A-1 rnd A92 are disposed of through cvrporrtioo (These retention ponds rre discussed ID 

3sc. SSSC.1.d.) High pressure rprry over the pond‘s surface f rcr l l t r tu  the cvaparrtion 

Proca. 

(2) Liquid effluent from retention pond 8-3 is evrporrted at 8 sprry irr1)rtion plof 

I m t e d  on the interdrrinrge area south of retention pond E 4  or is pumped to the onsite 
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reterse osmosis facility where i t  i s  treated or i s  occasionally relersed through retention 
ponds 8-4  and 6.5 into W 8 l n u t  Creek, 8fter  testin# to show eamotrrnec with  NPDES 

limitations (These retention ponds rre discussed in See I 1 1  C I d )  Treated water from 
t b e  reverse osmosis facllity I S  then recycled IO the plant's cooling towers 

(3) An interceptor system was iostalled betweea the solar evrporatioo ponds rad  

Walnut Creek to prevent nitrate solutions from entering W r l n u t  Creek (The ponds are 
discussed 10 Sec I I l C  I e )  Nitrate wrters rre pumped brck into the solrr ponds rod 8te 

rrbsequently spray irrigated in the west buffer zone o f  the plant 

m. w m  Worn80 Creek is  a smrI1 rotermitteot strerm 
chat drains the southern portion of the plant Streamflow i s  from snowmelt, runoff, 
precipit8tion, and from groundwrter springs rad  seeps. The drrlorge ire8 of Womro 

Creek west of Indiana Avenue is 2 1 mI2, the maprity of which is locrted within the 
tuiundaries of tbe plant. Womro Creek, east of ~Odlrnr  AveOuC. flows Southerst into 

S u n d l e y  Lake. 

Rock Creek JS 88 iOtermitteOt strerm thrt 
flows OOrtherSt throuah the extreme northwest corner of the plrnt. No rurfrce drrlna8e 

from the operatioorl areas o f  the p h o t  enters the Rock Creek basin. 

I I I C  1 d Retention Po- Reteotion poods desi#nrtcd 8s the A, B, 
and C series are located along Walnut rad Woman Creek (Fig 1113) 

Four reteotion ponds, located on North Walnut Creek, are desianrted IS A=I, A-2, 

A-3, rod  A-4 dowogradieot from west to erst Ponds A-I rod  A.2 r r e  reserved for spill 

control. Stream flow from North Walout Creek is  diverted past them vi r  8 diversioo pipe 

Pond A-3 receiver runoff from the plant rod  from North W8lnut Creek's strermflow 
b o d  A-4 is desi#oed to hrndle the 100-yr flood rad  is used for surface wrter control rod 
8dd~tiOOrl ~t0 f8#c  ctp8City U 8 backup to m o d  A-3 

Five retention ponds, locitcd on South Walnut CreekI are dui#nrted 8s 8-1, B-2, 8- 

3. B-4, rnd B-5, dowagrrdkat from west to erst. Ponds 1)-I rod B-2 rre reserved for spill 
control. Pood B-3 receives trerted srnitrry serrge effluent from the plant's sroltrry 

Pood E-S, dcsianed to hrndle the IOO-ycrr Ilood, is used for 
YW8gC treitmcot pl8nt. Ponds E-4 and 8-5 receive SUrf8CC runoff 80d OCC8SiOOdIy 

d h c h r r # c  from pond B-3 
sur face  wrter cootrol, rod  receives wrter from pond 8-4 

I.C r n , ~ ~ . m - c  
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Two retention ponds are located along Woman Creek south and east or the plant 

From west to east, they are designated ponds C-l and C-2. rt$oectively Pond C-1 is 
la-ated on Woman Creek Pond c-2, Offset from Woman Creek, receives surface runoff 
r a t e r  from an interceptor ditch prrrltel to the south side of t h e  plsnt’s production areas 

Plater in pond C-1 IS byprssed around pond C-2 into the Woman Creek channel Water in 

pond C-2 IS discharged downstream into Woman Creek I D  rccordtace with NPDES permit 

LLmrtations 

207 splv F v-en PpnPr Three lined s o h  evrporrtion 

p a d s  are on the north-central edae of the maln operrtions area They 8re desi#nated as 

207A. 2078, and 207C north, eeatrrl, rad  

south. 

Pond 2078 is separated Into three sectors 

Ponds 207A rod 207C presently contain low=level radioactive liquid process wastes 

(high in nitrates) beins held fgr evaporrtioa and/or treatment Pond 2078 North receives 

l e rchr te  from 8 drain system inttrlled on the north-frcrn# hill slope below the solrr 

ponds At times, iatercepted groundwater is transferred from 2078 North to 8 #pray 

i d s a t i o n  plot on land locrted in the western portion of the plrat site ?oad 2078 Center 

motrjb$ treated sanitary sewa$e Water, which is disposed of by sprry irr i~ation,  road 
2078 South also contains product water from the sanitary sewa#c treatment plant to be 
processed rhrouah the reverse osmosis plant and recycled for UY in the steam plant er 
-ling towers. 

1 . f .  L- A retentton pond is lacrtcd on 8 

tributary of  North Walnut Creek downrtrerm from the present landfill operation This 
pond primarily collects surface runoff that may h t v c  contact wltb the lrndfill It rlro 
oolfecu lerchrtt from beaerth the landfill. To rvoid 8ccumuIr1ion, water from this pond 

u spray irtigrtcd onsite onto land south of the landfill after water qurlrty rnr~ysls is 
pcrformed. 

Smrll rmounts of groundwrter rrc In the alluvium 8nd oollavium io tbe vrl leyr  

l%e mrjor occurrence of #rouadwrtcr is found in the Rocky Flats Alluvium. Maor 
amounts occur AO rrndstoae lenses in the Arapahoe Formrtion. u d  in the trnmie-Fox 
Hills Aquifer 



I .  Allu v i u m  and Colluvium i n  Stream C h w  A l l u v i u m  i n  the 

s t r e a m  channels  in  the vrlley IS  quite thin, on the order o f  10 ft It is quite permerble, 

thus recharge from strermflow is rapid In areas where strermflow is intermittent. the 

\olume of water in the alluvium wi l l  vary rapidly i n  response to recharge or lick of 
recharge Only mall amounts of witel (uSU8liy seasoaaI) occur 10 the colluvium on the 

V 8 l l e y  Slopes 

The Rocky Flrts  Alluvium, which is quite 

permeable, contains groundwrter Rechrrue to the rlluvium is from preeipitrtion. 

sooamelt ,  rnd water losses from ditches, strerms, and ponds tbrt are cut within the 

alluvium The water table flucturtes in response to the recharge Water levels rre highest 

u the spring from snowmelt and generally decline durina the rest o f  the year. 

General water movement in the Rocky Flats Alluvium IS from west to erst (Fig. 
1114) D~scharge from the alluvium occurs at minor seeps r o d  sptinp io the eolluvium 

h a t  covers the contact of the Rocky Flats Alluvium and Arrpahoc Formition along the 

edges O f  the vrllcys The velocity of water movemCnt in the aquifer is estimrted r t  7 to 

18 ft/d ( H u n  1976). Using 80 rverrgc velocity Of 12 ft/d, it world t rke  approxirnrtcly 1 
year for water to move from west to erst beneath the plant (lenath of about 1 mi) The 
hydrologic conductivity o f  t h e  r l l u v i u m  iS CSti~nrted at rbout 35 ft/d Drtr recently 

collected a t  Rocky Flrts P h o t  indicrte that the velocity of aroondwrtcr in the Rocky 
Flats Alluvium could be lower (HS 198s). 

The thickness o f  the Rocky Flrts Alluvium varies becrusc of the irregulrr surface 
of the Ariprhoc Formrtion (Fig III 5) The saturated thickness of the rlluvium depends 

on vrrirble rmounts of recharge The chystone in the Arrprboe Formrtion tends to 

rertrict rnd perch water in the overlyrag dluvlum. Hiah areas of the Arrprhw 

Forrnrtion result in thin sections of the ovcrlyiag rlluvium Thin results In ire81 where 

the alluvium is  above the water trblc. Cbanncls in the Arapahoe Formrtion will contain 

tuck  sections of uturr ted  rlluvium (Ti& 111 6). 

The Rocky Flats Alluvium terminrtes west O f  the pirat boundrry rad, therefore, 

d#s not supply water to wells located dowagrrdicnt from the plrst. However, dbchar#e 

d wrtcr from the alluvium into surface water and retention ponds docs trke plrce. 
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llI.D.2.1. A r w o e  F o r m  Ptrmcrhlc zones in the Arrprhoe 

Formation cootrin small amounts of water t t chrr ied  by wrtcr from the  overlying Rocky 

F h t S  Alluv~urn The permeable zones are lenticular sands in the claystoac Movement of 
r a t e r  in the Arapahoe Formrtion is  erStw8rd Compared with the Rocky Flrts Alluvium, 

the hydrologic conductivity of the Arapahoe IS quite low, estimated at 0 3  to 0 4  ft/d 

Assuming 1 hydrologic gradient Of 8bOut 0 3 8nd 80 effective porosity of 0 IO,  the pore 

,clocrty of water i n  the Arrprhoc i s  rbout 0 I ft/d (Hurr 1976) Data recently collected 

a t  Rocky Flats Plant iadicrte that the velocity O r  #roundwrter within the Arrprhoc 

Formrtion could be lower (HS 1985) 

L a m - F o x  The lower unit of the Lrrrmie 

Formrtion and the Fox Hills SindStOneS IS collectively known 8: the Lrrrmie-Fox Hill: 

Aquifer These beds are steeply dipping rlonn the western boundary of' the plrnt rnd 

n a t t e n  quickly to the east i n  the i re8  Of the pl80t The aquifer is reebrrged from the 

limited surfrce rrer of the outcrop rlong the Front R I n l e  

The water in the aquifer is moving down-dip from west (moe of rcchrrgc) to erst. 

me aquifer IS under artesirn conditions 8t the Wind Eneray Test Freility in the 

northwest corner of the plant A well drilled iato the L l l 8 m l C - f O X  Hills Aquifer hr: 8 

standing water level of rbout 97 ft ( the top of the rquifer is below 900 It.) The aquifer 

IS of low permeability with specific C8PlCitieS trngioa from 0 1 to 2 #pm/ft of drrwdown 

Operations a t  Rocky Flrts Plrnt should result in little, if ray,  deterioration or 

water qurhty ia this aquifer An rpprorim8te~Y 8oO-ft scqueacc of clrystone and then 

sandstone leases of the Arrprhoe Formrtion rad  Shales Of the upper part of the Larrmie 
Formrtion overlie the rquifer. The clrystone rad  Sbrle restrict infiltrrtior and rcchrrne 
from the Rocky Flrts  Alluvlum 8t the plrnt along the t 8 S t C t i  margin of tbe bench. 

Water quality d8t8 are presented for retention ponds with rcfereacr to tbe NPDES 

permit l imi t r t ion~ ,  surf'rcc water r a d  reservoir¶, 80d nrouadwrter. The drta rre rvrihble 

u the Rocky Flrts  Plant': Annual Eovrroamentrl Mooi tor ia~  Report (AEMR 1983)- 
monthly reports, r o d  the Rockwell Internrtioarl Eav~ronmental AndySb rad Control 

Scction's f rlcr. 

m, PY. m-14 
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u . 1 .  R m o n  Po& Dlschrracr from the plrnt 8rc monltored for 

compliance with the appropriate EPA NPDES permit limitations (EPA 1984) These 

discharfics are to offsite sources, North Wrlnut, South Walnut, or Womrn Creek (Fig 111 3) 

T h e  NPDES permit requires reportinfi w h e n  dircharlc Occurs I t  Of seven desi#nrtcd 

outfallt, and requires rnrlyses of the  dischrrlc. APPliC8ble permit limitrtions and 

conccntrrtion 8uidCS before release are shown in Table 111 1 8lOn8 with the loertion of the 

seven desi8nrted OUtf8llS 

The previous NPDES permit (EPA 1981) becrme effective on M y  20, 1981 rad  

expired on June 30, 1984 This permit wrr  81vcn 80 extension to Dee. 26, 1984 The 

current permit bcerme effective on Dee 26, 1984 rod Continues until k c .  20, 1988. 

From the initial date of the previous permit ( m y  20, 1981), monitorin# the 

drschrrie for NPDES Iim~trtions resulted in  no violrtions in  1981. 1982, or 1983 One 

ttchnicrl violrtion occurred in 1984, l a d  one in 198s The 1984 techaicrl violrtion was 

due to runoff from spray irrifirtion crrryinfi nitrrter into the McKry ditch rnd byprrsin# 

t h e  plant's retention ponds. The mersurcd levels O f  nitr8tCS were below dlschrr@e limits 

through designated outfrlls, however, the dischrrgc did not 80 throu8h 1 desi#nated 

o a t f r l l  The 1985 tcchnrcrl vrolrtion resulted when W8ter w8B bein8 trrnsferrrd from 

retention pond B-3 to retention pond B-S MerSUrementS indicated thrt residurl chlorine 

-8s sli#htly rbove dischrrfie limits durini tr8aSfCr; however, eone O f  the water w8s 

ditchrrBed from retention pond B-3 until the residual chlorine dropped to an rcceptrblr 

level 

During 1982, dischrrfie was from ponds A-3, A-4, B-5, rad C-2 Monitoring the 

dirchrrgc for NPDES limitrtioar indicated no vlo~8tlonS O f  the NPDES permit. Water 

from the reverse osmosis pilot plrnt rad  reverse osmosis OPCtrtia8 plrnt had no dirchrr#c 

tm offsite sources. Concentrrtions of plutonium, urrn~um. rmericium, rnd tritium in 
diKh8rseS from retention ponds A.4, B-S* C-I, rad c-2 were 2 5% or less o f  the 8ppkrble 

b d i o r c t i v i t y  Concentrrtion Guide (DOE 1981). 

Water srmples h8Ve been collected monthly 80d cornpasited quarterly from 
retention ponds B-4 rad C-I. Data for yerr 1983 rrc presented ia Trble 111.2. Reteation 

pond C-1 hrs been isolrtcd from plrnt operrtion¶ for Seven1 yean. Wrter from retention 

pond c.1 flow¶ into Womrn Creek rnd evcnturlly into Strodley trkr. 



Table 111-1 NPDES Permit Llmitatlons a n d  DOE Radloacrtvlty 
Concentration Gulder for Waterborne Effluents 

EPA D c d ~ n r t i o n s  

Discharge 001 
Discharge 002 
Dtschar8c 003 
Discharge 004 
Discharge 005 
Dischrr#e 006 
Discharge 007 

h rime ter 

PH 
Yitrate as N 
Tot81 Phosphorw 
BOD, 5 d B y  
Supeoded Solids 
Total  Chromium 
Rctidurl  Chlorioc 
Oil and Grease 

Discharge Locr t ions 
Plant DeSigDltiOn 

Pond B-3 

Reverse Osmosis Pilot P h o t  
Reverse Osmosis Plant 

Pond A-3 

Pond A-4 
Pond B-S 
Pond C-2 

Drainage 

Walnu t Creek 
Walnut  Creek 

Poad B-3.. 
W8 l n u t  Creek 
Walou t Creek 
Woman Creek 

SIX LOeltlOO¶' 

Dirchir#e Limita t1onw 
Monthly Averrgc Dmly M a x  Refereace 

6 0-9 0 SU 
I O  
8 
IO mg/l 
30 ma/l 
005 mg/l 
N A  

6 0-9 0 SU NPDES Permit 
20 mg/l NPDES Permit 
N A  NPDES Permit 
25 mg/l NPDES Permit 
45 m#/l NPDES Permit 
0 I mg/I NPDES Permit 
0 5  m#/l NPDES Permit 

N A  Vlsuai NPDES Permit 
Fecal Coliform Count 400 otganismr/lO0 mL (7 day) NPDES Permit 
FmI Coliform Count 200 orgaoismr/lOO mL (30 dry) NPDES Permit 
Total  Oraaoic C8rboo 22 mg/l 30 m8/l NPDES Permit 

m v 1 t v  CtUlQU 

h r a m e t e r  Dischar#e Limit Reference 

n u t o n i u m  239,240 e1.667 x 10.9 uCi/ml DOE Order 5480 I 
L'rroium 233, 234, 238 DOE Order 5480 I 
Amerrcium 241 41,330 x 10-9 uCi/ml DOE Order 5480 I 
Tritium <1,000 x 10-6 uCi/ml DOE Order 5480 1 

M a y  be operrtcd rt ponds A-3 and A-4 on North Walnut  Creek. 8t ?ends 

200 x 10-9 ~ C i / d  

E-4 rod B-S 00 South Wrlout Creek, and poodr C.1 rnd C-I on Woman Creek 
Sometime8 to RO holdin( ponds rod thee spray irtig8ted oaritc 

L These limitrtionr are prescotcd a8 iodicatorr d tbe types of panmeters 
8nd rtsocirted conccotratioo limits required by the NPDES permit. 
Details d there requircmentr specific to crch diSCbBr#C k t t i 0 0  arc 
l iven in the referenced documcot. 

=I: * 



Table 111-2 Chernlcal Quality of Surface Wirer  (1983) 

Element Pond E-4 Pond C=I 
1st Otr. 4th Otr. 1st Otr 4th Otr, 

0 002 0 0007 0 0007 0 0003 4 8  
A1 
As 
B 
B8 
Bc 
81 
C. 
Cd 
Ce 
Co 
Cr 
ca 
c u  
Fe 
Ge 
H I  
K 
Li 
MI 
Ma 
Mo 

Nb 
Ni 
? 
?b 
Rb 
Sb 
k 
Si  
f E  
fr 
T8 
To 
11 
Ti 

U 
V 
W 
tr 
t 

' IDS  
At r i z i n t  
bI/l) 

N8 

n 

0 7  
<o 01 
0 07 

< I  
<o os 
(0  002 
60 
co 01 
<o 3 
<o 002 
<o os 
SO 03 
0 3  
1 

eo 002 
<o 002 
1 6  
0 07 
19 
0 2  
0001 

41 
<o 02 
0 003 

40 02 
0 002 

e0 03 
40 003 
40 01 
4 1  

40 003 
0 7  

*0.003 
4.03 
40 003 
0 03 

40 002 
4 . 2  
40.003 
*0.2 
0 2  

40 003 

349 
04  

0 4  
<o os 
0 1  

*I 
eo 01 
<o 002 
20 
<o 01 
<O 4 
<o 002 
<o 05 
<O 04 
0 001 
0 1  

eo 002 
<o 002 
25 
0 03 
13 
0 14 
0 001 

40 
<o 02 
0 007 

40 02 
0 0007 

e0 04 
40 004 
<o 01 
3 9  

eo 004 
0 3  
4001 
4.04 
4004 
0 02 
4 002 
4 2  
(0.001 
4 . 2  
0 02 
4004 

357 

0 3  
eo 01 
0 02 

<I 
<o os 
40 0008 
27 
<o 01 
40 2 
40 0008 
eo 05 
0 02 
0 02 
0 3  

eo 0008 
a0 002 

I 1  
0 OS 
6 8  
0 02 
o m s  

22 
e0 008 
0 002 

<O 008 
0000s 

<o 02 
<o 662 
<o 01 
7 3  

a0 002 
0 2  

eo 002 
*o 02 
<o 002 
0 02 

eo ma 
eo 08 
a0 002 
4 08 
0 01 

4 .002 

162 

o s  
eo 05 
0 09 

<I 
eo 01 
<o 0009 
20 
*o 01 
eo 2 
eo oO09 
a0 OS 
0 02 
0 05 
0 2  

e0 0009 
eo 002 
15 
0 01 
5 
0 03 
O W 2  

20 
<o 009 
0 069 

e0 009 
0 600s 

<o 02 
<o 002 
<do1 
6 2  

<o 002 
01 

a0 062 
*o 02 
(0 002 
0 02 

e0 6669 
e0 09 
4 6 0 2  
do9 
0 02 

eo 002 

171 



Table 111-2 Chemical Qurllty of Surfsce Water  (1983 (con ) 
Surface Water ve i r i  

Walnut Creek at Great Western Standley 
Element Indiana R eserveir Reser votr 

1) 1st Otr. 4th Otr. 1st Otr 4th 0~ 
*O 0004 0 0006 0 0002 0 0002 a t  

41 
A S  
B 
B8 
ne 
Bi 
C1 
Cd 
C C  
co 
Cr 
cs 
cu 
Fe 
Gc 
H I  
It, 
Li 
MI 
M n  
Mb 
w8 
N b  
Ni 
? 
rb 
Rb 
Sb 
sc 
Si 
sa 
Sr 
T8 
Tt 

Ti 
TI 
U 
V 
W 
ZI 
z. 
' I D S  
Atrazine 
(w/l) 

n 

0 7  
>o 01 
0 04 
el 
<o os 
<o 002 

eo 01 
<o 4 
<o 002 
eo 05 
e0 04 
0 03 
0 3  

<o 002 
a0 002 
2 
0 2  
18 
0 03 
0 0007 

46 
<o 02 
0 004 

40 02 
0 001 

<0.04 
<O 004 
<o 01 
3 6  

<o 004 
0 3  

40 004 
4 04 
4 004 
0 03 

4.0002 
4 . 2  
4004 
4.2 
0 02 
do004 

372 
eo 2 

sa 

.3 
(0  os 
0 1  

(1 
<o 01 
40 002 
I S  
eo01 
e0 3 
4 002 
( 0  05 
0 03 
0 01 
1 

<o 002 
<o 002 
25 
0 06 
10 
0 06 
0 0006 

3s 
<o 02 
0 009 

4 . 0 2  
0 001 

*O 03 
<o 003 
<o 01 
4 8  

*v 003 
0 3  
4 003 
4 03 
4 003 
0 1  

4 0 0 0 2  
4 2  
0009 

4 2  
006 
0.006 

316 

0 4  
eo 01 
0 os 

< I  
<o 05 
e0 0006 
32 
<o 01 
<o 1 
<o 0006 
<o os 
0 01 
0 01 
0 1  

<O 0006 
eo 002 
16 
006 
6 1  
0 008 
0 01 

I f  
eo 006 
0 006 

*o 006 
0 OOOS 

eo01 
<o 001 
4 01 

I S  
40 001 
0 08 
4001 
4 01 
40 001 
0 01 

e0 oood 
e0 06 
<o 001 
*O 06 
0 007 

eo 001 

121 

0 09 
eo 01 
0 02 

<I  
40 os 
10 0006 
30 
eo 01 
<o I 
<O 0006 
<o os 
0 01 
0 01 
0 os 

<O oood 
eo 002 
1 4  
0 07 
3.7 
0 007 
0 01 

I2 
40 006 
0 01 
0 006 
0 0 6  

eo 01 
*o 001 
<o 01 
0 6  

*o 001 
009 

<ow1 
<o 01 
4 0 0 1  
0 60s 

eo 0006 
e0.06 
eo.00 1 
* O M  
e0 006 
4001 

I23 
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Becruse biocides are used for pest r n d  weed control on the plant site, samples are 
collected 8nd aoalyzed from retention ponds 8-4 and C-1 d u r i n a  biocide 8ppilC8tIon 
AnalytlCll results for 2, 4-D and Bromrcil have been less t h r n  2 w b  The recommended 
llmlt is 100 ppb (AEMR 1983) (See See. V B 3 c for a discussion of biocides) 

Polychlorinated biphenyls (PCBs) are stored at the phot rod I r e  Present 10 some 
trrosformer oils rnd hydraulic systems, each i n  accordance with EIA Guidance 
AorlytiCd results O f  downstream water 10 1982, 1983, and 1984 Show no dctectrble 
coocentrations o f  PCBs above the aorlyticrl detection limit o f  about 1 ppb (AEMR 1983, 
1964, 1985) (See Sec V B 3 8 for  a discussion of PCBs ) 

Surface water from Walnut Creek at 
lodi rar  Street is collected rad 8nrIytCd for chemical rod rrdiochemicrl constituents 
during periods of streamflow Srmplcs raalytcd for plutooium, americium, 8nd tritium 
show cooceotrations less thrn 1% of the Radiorctrv~ty Conceotr8t1oo Guide (DOE 1981) 
for water, whereas urrotum cooceotratioos were about 2 5% of the Radioactivity 
Concentration Guide for water. 

The Chemic81 qudity of W l t C l  from Walnut Creek at Indiana Street 1s shown io 
fable I112 for the 1st and 4th quarters o f  1983 Chemical qU8litY of water for the 1st 
quarter from Great Wester0 Reservoir rnd Strodlcy Lake is ah0 shown io Table 111% 

Thc conceotrations rndicrte no cont8minrtioo o f  surface wrter. 

Gro undwrter Groundwater io the Rocky Flrts Alluvium rad in the 
Arapahoe Formation i s  monitored through a series of 56 obscrvrtioo wells (Fia 1117) 
The wells arc locrted throughout the rrer of the plant to mOnitOr retention ponds, 

evaporation ponds, spray irrigation rpplicatroo west o f  the p h t ,  burial trenches, and 
sanitary Irodfillr. The wells r808e in depth from 10 to 258 ft. 

Exrmples of drta for select chcmicrl constituents (Ca, M& Na, F, C1, N. and TDS) 
in water from wells are shown in Table I11 3. Depth of wells u also found in the trblc. 

Nitrrte concentrations are present above drinkin# water staodrrds in the retention 
ponds, solrr ponds. rnd In effluent used for spray 8ppk8tiO8 8s irri88tiOO in re me8 on 
tbe western portion of the plant site. Nitrates above drlnking w8ter rtaadrrdr also occur 

io the alluvium oerr the 207 Solar Evaporation Ponds rnd rt locations in the eastern 
portlon (Table 1113). The spray rpplicrtioo is desi#ned to reduce the volume of aitrate 

DO44612 



I 

1; ' r  
0 



Table Ill 3 Chemical Constiruents In Water from Obrervrrion Wells 

1 -60 26 
2-60 
3-60 
4-60 
5-60 
6-60 
1-46 
2-66 
3-66 
1-71 
2-7 I 
3-7 1 
4-7 1 
5-7 I 
6-7 I 
1-74 
3-74 
5-74 
7-74 

9-74 
10-74 
13-74 
14-14 
15-74 
17-74 
2 1-74 
22-74 

a-74 

1-81 
2-8 I 
3-1 I 
5-8 I 

7-8 I 
8-8 I 
9-8 I 

10-81 

2-82 

6-82 
7-82 

6-1 I 

1-62 

3-82 
5-82 

23 
20 
18 
19 
29 

I s2 
140 
145 
29 
29 
3 1  
22 
28 
61 
24 
24 
I9 
50 
40 
19 
I O  
19 
5 
19 
14 

258 
I99 
20 
20 
21 
20 
31 
29 

IO0 
31 
30 
20 
10 
27 
30 
31 
22 

3 90 
740 
95 

I20 
100 
80 
20 
55 
55  
50 
7 
95 
20 

200 
410 
190 
75 
25 

75 
220 
380 
60 
40 

190 
650 

15 
50 
50 
55 
240 
I20 

55 
10 
20 
30 
20 
90 
50 
35 
40 
30 
40 

as 

I70 
270 
25 
30 
20 
25 

5 
I S  
20 
15 
4 
40 
7 

35 
8 5  
10 
IO 
5 
15 

35 
85 
20 
5 

35 
140 
4 

13 
30 
35 

30 
I5 
IO 
4 

< I  
3 
30 
I 5  
4 
3 
2 
5 

a 

ao 

I90 
7 30 
60 
I70 
40 
25 
I O  
30 

IO0 
15 

I40 
250 
45 

I30 

6 
35 
5 
IO 
I O  

I70 
75 
25 

320 
45 
40 
I70 
60 
360 
75 
35 
20 
20 
25 
I5 
I50 
I25 
15 
25 
6 

I S  

I ao 

ao 

ao 

04 
04 
04 
07 
04 

eo 2 
03 
03 
07 
04 
04 
04 
03 
04 
04 
04 
06 

04 
04 
04 
06 
04 

04 
04 
03 
03 
04 
04 
03 
04 
03 
02 
04 
03 

<o 2 
07 
05 

<o I 
<o I 
0 2  
0 4  

68 
438 
6 
6 
12 

2 
I03 
I34 
20 

120 
15 

4 
8 

I 5  
7 

43 
66 
I I  
27 
I 

77 
720 
6 

I I7 
51 
200 
45 

8 
4 

41) 

.. 

. 
44 
55 
.I - 

I 1  
I 
2 

200 
74 7 
3 
67 
I8 
3 
3 

23 
2 
4 

I I  
< I  
< I  
< I  
344 

I2 
7 

13 
8 

I I  
64 

* I  
-1 

< I  
< I  
< I  
6 

< I  
2 
14 

< I  
1 
I 

< I  
< I  

7 
< I  

5 
5 
2 

4 1  

* I  

I 2533 
7S70 
475 
IO20 
494 
32 I 
I I O  
393 
542 
230 
517 
1340 

I3SO 
2990 
395 
176 

405 
332 
1070 
2360 
498 
1 S9 

280 

38s 

a90 
31ao 

a s2 

I86 
349 

166 
2350 
775 
305 
277 
12s 
100 
I oa 
a20 
513 
I41 
213 
83 

I39 

This d8t8 is  from qurrtcrly srmplcs trken from October 1983. 
" The Inst two digits indiclte the year of well coastruct1on 



effluents i n  the rctcntion ponds and to central nitrater i n  O r f S l t C  diSChrr#e$ to 
Concentrations t h r t  meet the NPDES Iimltations The rate of altrrre rpplrcation IS w i t h i n  

the range typically used for rgricultural fertilization 

Elevated values for total dissolved solids (TDS) appear in wells where elevated 
nitrate concentrations were observed, however, a few wells in the drrinr8e o f  North and 
South Wrlnut  Creek rnd Womrn Creek east o f  the retention ponds 8 h O  contained TDS in 
excess of 500 ms/L This IS the nrtionrl drinkin# wrter strndrrd rad IS used 8s 8 

baseline value by EPA to determme the extent o f  groundwater monitorins under RCRA 
regulrtrons 

In h r c h  and April 198s. #roundwater samples taken from onsitc monitorin8 wells 

were determined to contain volatile or#rnic compounds (I e ,  trichloroethylene, 
tetrachloroethylene, I,I-dichloroethylene, and I,l.l-trrchloroethaoe) A complete 
~ h r r a ~ t e r r t r t ~ 0 a  o f  this contamination plume 1s currently being performed. 

Rockwell Intern8tron8l's oper8tions are considered to be 8 minor source of air 

pollution in the #reatcr Boulder-Denver mctropolltrn area. Brsed on air quality 
monitoring data, Rockwell lnternrtionrl operations appear to be 10 complrance with state 
rad federal air pollution re~ulr t ions ,  however, the total p h t  emission of volatile or8rnlc 
compounds to the rtmosphere i s  not well defined The h a v e r  mctropolitrn rrer  IS I 

nonatta1nment area for ozone. Rockwell Intcrnrtionrl is not considered to be I cruse of 
tbe  nonattrinment Discussion of rtmospheric releases from Rocky Flrts Plant 1s 

presented in Scc. V B 4 a. 

There are no koowa cnvironmcntrlly sensitive conditions such 8s critic81 habitats 
for threatened or endragered species 8s ldcntified in SO CFR Prrt 402 or wetlrnds ererter 
thrn  5 u r e a  in site 8a defined io Executivr Ordrr 21990 B88r Rocky Flrts Plant th8t 

warrant attcntlon under the HRS cvrluatioo (see Appendix E). However, smrll areas 

.round tbr rtrerm chronels, reteatioo mad% seeps, and rpriaas rppcrr to qurlify 8s 

wetlrndt, and may require wctlrnd rssessmenls r h e a  rmprcted by future plrat operrtions. 



IV ENVIRONMENTAL LAWS APPLICABLE TO ROCKY FLATS PLANT 

The Department of Energy (DOE), :ts predecessors, r a d  operatma contractors were 

10 operation loaa before the present environmeatrl laws were cnrctcd Duriae this time, 

DOE, i t s  predecessors, and contractors were guided by internal guidelines 8nd standards 
i n d  by the Atomic Energy Act of 1954 with  regrrd to pollution rad rrdirtion control 

Presently, DOE rnd i t s  OpCr8tinfi contrrctors are guided by the crrsttn# applicrble 
environmental lrws rnd by DOE orders. Rocky  Flrts Plrnt's eomplirnce witb the environ- 
mental laws thr t  apply to its frcility i s  discussed below 

Current CERCLA regulations rddress iarctive waste rites from the strndpoint of 
brtrrdous r o d  toxic rubstracer Potentirl CERCLA sites are identified in Section V A  
Some of  the sites identified mry be considered to be continuing rclerse sites under the 
RCRA. Sites are given 8 numeric81 hrzrrdous nnkiaa based on vrriow site rad waste 
chrrrctcristicl .  Sites thrt receive 8 nUmCriC81 H r u r d  Rrnking System (HRS) Migrr t~oa  
Mode score rbove the value o f  21 5 rre included on the Nation81 I'rioritler List (NPL) for 
clean-up Effective Feb 18' 1986, fcdcrrl frcilitier mry be included on the NPL. The 
HRS Mlgrrtion Mode scores for Rocky Flats P h n t  8re presented in See. V A  rnd in 
Appendix B Becruse some of the sites received scores grertef than the threshold value of 
28 5' the Rocky Flats Plant may be included on the NPL 

In addition, CERCLA requires reporting releases of hatrrdous substraces from fr- 
cilltles that exceed regort8bk qurntititr, 81 specified in 40 CFR 302. Polrcy for reportint 
events of this kind hrs been estrblished at Rocky Flats Plant. Procedures will be included 
in the spill prevention control rnd Counterme~sure plrn (SPCC). 

LV.B. V vetv 

This act  estrblisba the 8UthOrity to regulrte solid wutcs includio~ nonhrurdour 
-lid waste, hrtrrdour chemicrl Wrste, recycling opcrrtioar, rad under#round storrgc 
tanks The State of Colorrdo hrs received rutborirrtion Cot RCRA pro)nmr except for 
t h e  1984 rmendmentr. 



The Rocky Flats P h o t  ocerrtes a 13ndfrll for the disposal of nonrrdloierive non. 

hazardous waste rnd lenerates a variety of hazardous chemical rnd/or radioactive wastes 

Landfill operations and mrorlcment O f  hazardous chemical wastes are re#ulrted under 
the RCRA as indicated below 

u. G W  for the rpad D m  of Waste ( 40 CFg 

24 I I/- Waste D W  f- La w /-a wute  fa& - . .  Colorrdo re)ulrtioar ret InlnlmUm stradrrds for lrndfillr rad  requrre 8 cero 
t i l  icate of designrtion from the locrl county t O  oDer8te 8 l l O O I 8 d l O I C t I v C  nonhrrrrdous 
sohd waste disposal f r c ~ l i t y  In hOU8rY 1979, the State of Colorrdo Dcprrtmeat of 

Health (CDH) inspected the present lrndfill at the Rocky Flrts P h o t  rad filed 8 lrndfill 

acceptance letter Stttia) t h r t  the lrndfill complied w i t h  mintmum staadrrds rad did not 
aced a c e r t i f ~ c r t e  of deri8nrtion (CDH 1979) Strndrrd operrtin) prrcticea lor the pre- 

rent landfill are in rccordr~::  with the requirements of federrl r a d  strte re)ulrtions 
However, smrll qurnt~ t ie i  of radionuclides rad hrzrrdoui ChemiC8lS mry be in the Irad- 
fill from past disposrl practicer and/or occrrional errors in rc#regrtiag wastes (see Sec 

V A 3.c). 

These 
rules require frcilities to prepare RCRA Part A rnd Part B rpplicatrons for strte-~ssued 
RCRA permits. The tpplicrtions must describe in detail how hrrrrdous wastes arc man. 

rged at the facility A revised PIr t  A w 8 S  submalted to the slate rad i o  EPA 18 May 

1983, and the Prrt B was submitted on Nov I ,  198s 

. .  Iv.B.2. c- Waste N- p m  

On Nov 20 1983, the CDH notified the Rocky FIrts Plant o f  Its intent to deny the 
Part B permit unless certrrn specified iaformrtroo VIS provided to CDH by Dee, 3, 198s 

On Dec 4, 1965, CDH iuutd 8 notice Of intent to terminrtc interim strtu8 rod to deny r 
strte hrzrrdous write ?art B permit rpp~icrtioa for h8trrdous wrstt trertment, rtora#e, 
rad disposd at the Rocky Flrts Plrnt. The teQt8tIVC deairl IS brsed on frilure to ptovrdo 

requested informrtioa 01: ( I )  groundrrter coatamiartioa, (2) mrargemear of mirtures of 
rrdiorctivc rad hazardous chcmicd wrste, rad (3) grouadwrtcr moritoria$ (CDH 1916) 

a d 8  m u 1  Walt6 A-0 w8Stc 

0-of HIUrdplU 

DiFlcll!tlcr. ' The Colorrdo Hazardous Waste Act. 

Colorado Hrtrrdour Waste M8naaemcnt Replations, and the Colorrdo Strndrrds for 
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Owners 8nd Operators of Hazardous Write Treatment. Storr8e. rnd Disposal Frctlirles 

provide the Colorado tmplemcntatton of R C R A  hazardous w a n e  programs P I  autlrned In 

4 0  CFR 260-267 These re8Ul8tlOnS outline t h e  requirements for generators. trrnsporters, 

and owners of treatment. storage, and disporrl f m l i t l C S  t h r t  handle hrzrrdous chemlcrl 

waste Source, SpeCl8l auclcrr, rod  by-product m8terrrls IS defrocd by  the Atomic Enerly 
Act are excluded from these re#ulrtions However. miXtUreS of brtrrdous chemrerl waste 
and other types of solid wrste r re  subject to Colorrdo's hrtardous w r i t e  re#ulatioos 

The Rocky Flats Plant ataerates v8riety Of r8diO8CtivC 80d hrtrrdous chemreal 

wrrtes rncludio# by-product mrterlrlr (rrdiorctivc mrterirls eitbcr directly yielded io the 

proces:, O r  mrdc r8dlOrCtlVC 8) 8 direct 80d OCCeSUry COOSeqUenCl Of the process of pro- 
ducin# or utilizio8 SpCCid nuclear mrtei 181 (SO FR 45736)). candidate mixed wrrtes (ooo- 
by-product wastes thrt. becruse Of the proCe:s by which they 8re gCIICrIItCd* inherently 

contrio both radloauclidcs rad  EPA-listed hrtrrdous chemicrls). rnd ooorrdiorctive hrr- 

rrdour ehcmrcrl wastes (wrrte thrt contrios 80 EPA-listed COOStItU~Ot or that hra r o  EPA 
hrzrrd charrctcristrc) While some of these wastes rre mrar#ed individurlly, others are 
mired to#cther within tbe waste tfertmeot proces: rod hradled 0s 8 srn#le waste untt 

The #cocrrtioo of caodidrte mixed waste and the deliberate mixins of different waste 

streams (we See. V.B 2.b ) present some re#ulrtory coocerns. Tbe mror#emeat jUfiSdiCtJO0 

of crndidrte mixed wastes betwceo DOE. EPA, 80d the StltC meeds to be resolved Io 

rddJtiOa, the deliberrte rnixinH of RCRA-re#ulrted Wrste with by-product mrterirl and/or 

candidate mixed wastes needs to be evrlurted to determine whether waste streams should 

continue to be mixed rad  the resultio# vrstc  possibly rt#Ulrted under RCRA, or whether 

the waste streams should be se#fe#rted and mral#ed iodividurlly u by=product write rod 

RCRA-re#ulrted write. Once 8 detcrm~ortioo hrs been made 8s IO which processes will  

handle RCRA.re#ulrted wrstc. the frcilities rod processes used to trert RCRA-re8ulrted 

wrste will aced to be evrlurted for CornplJroCe witb RCRA Staadrrdr. 

JV.D-4 1981 The 1984 RCRA rmendmenta rdded some 

rddttionrl hrurdou, waste f~rnr#CmeOt reqUirementS iocludias (I )  mrkiO# 8 bienairl 

inventory of federal facility hrmrdous waste rctivitieq (2) takin8 8a inventory of 

U O ~ C ~ # ~ O U O ~  StOrr#C trak3 that COat8ia petroleum rad CERCLA hf i tdou8 #Ub8t8OCe (3) 
retrofittin8 interim status surface impaondmenta to comply with the double-liner, ltrchate 

collection md #roundwrter monitorin# requiremaat& or tefmin8tb# tbeir wo. 



The Rocky Flats Plrnt submtttcd an inventory  of hrrrrdous waste r c t l v l t l e s  in 

January 1986, rnd they r r c  currently comptlina an inventory of underground storage 

tanks to meet the M a y  1986 reporting requirements to E P A  

I 

This act estrblishes 8 l i s t  of chcmicrls defined as toxic, for which the 

mrnufrcture, uses, storr@e, hrndli08, rnd  disposition rre re#ulrted This ret s ~ e c i f ~ c r l l y  

identifies PCBs rad  requires thrt dl use O f  PCBs be in 8 'totrlly enclosed mrnner' to 

ensure that exposure of humrn beinsr or the environment to PCBS wil l  be insianificrnt 

All items contrioto( PCBs rt the phot are marked io 8CCOrd8OCC with TSCA regulrtioor, 

r o d  all PCBS rWritln# drSpoS8l W e  stored In rpproved ~ocrtioas. CUftClltly, sever81 drums 

of noocombustible, solid, r8di08CtiVe PCB- contrrninrted mrterirl (metrls) rre in storrge 

at the plant This wrste will be shipped offritc for dispOS8l when 811 EPA-rpprovcd 

drsposd technology is  developed for this type of rnrterirl (see Sec v 8 3 8) Stori#e is in 
rccordaoce with the TSCA requirements for PCB-contrining items 

The Clem Air Act sets nrtrond Policy to m8itIt8JE 81r qU8lity rnd control air  
pollution The EPA has established NItIOnd Ambient Air Qurlity Strndrrdr (NAAQS), 

National Emission Strodrrds for Hrrrrdous Air Pollutrnts (NESHAPS), New Source 

Performance Strndrrds (NSPS), 8nd regulations for visibility OrOtcCtiOn rad Preventloo of 

Sianificrnt Deteriofrtion (PSD) of air qU8l i tY  The NAAQS, NESHAPS, NSPS, and PSD 

tequiremeats ate implemented in Colorrdo through the Strtc Implemcatrtioa PI80 (SIP) 8s 

indicrted In the followin# sections. 

u. -AhO- This ret estrbllrher Strte of 

Colorrdo policy rnd ruthorrty tO implement the SIP rnd to CootrOl rir pollution by 

ptOmUlBrtin# re/UhtiOn& 

a t fbem strndrrdr impk- 

ment the NAAQS for Colorrdo rnd wt mrximum contilerinrat levels for rmbieat rir eon- 
eentrrtioas of totrl rrrpcnded prrticulrtu, sulfur dioxide, oxidrst (ozone), mrba moaex- 
ide, rad nittolea dioxidr The Denver metropolitra me8 ir 8 IlOlllttli8t~Cm l i e 8  for 

ozone, crrbon monoxide, rnd  tot81 suspeaded prrticulrter. 



The Rocky Flats Plant conductt a rnonrtor1n8 prosram far total Suspended partic. 

ulatcs, sulfur dioxide. ozone, carbon monoxide, rnd nitrolen dioxide (Scc V B 5 1) The 
monitoring datr are summrrired 10 the a n n u a l  environmental monitoring reports, and in. 

dicate camphaace with a l l  ambient standards except otoae Otoae COnceatrrtions I r e  typ. 

leal  of levels found in t h e  Denver metropolitan are8 This re#ionrl photochcm~erl ox1- 

daot problem i s  believed to be caused by urbrn transportition sourcei 

IV.D.3. Corn Air The Colorado Air 
?ollutioa Control Re#ulations ettrblish emission control re#ulationr rad emission monttof. 

ing requirements to achieve r a d  mriatain air quality, rncludrns. (1) implamentrtion of 
the NAAQS for lead and NESHAPS for 8sbestOs, mercury, r o d  beryllium, (2) ~pc~ifiertioa 
of new source pcrformrnce standards, PSD review requirements, 8nd rc#ulrt~oar for 

preserving Class I visibility, and (3) re#ulatioo or cm~ss~ons of volatile or#anic compounds 

(VoC8) th8t contribute to OtOne fOrm8tlOa The USC Of SOlvCOtS for dC8OiOg/de#rersin@ (3 

a r e f u l l y  rcgulrted, rad  disposrl of V O c l  by evapOr8tiOn 01 Spilll#e in qU8Otities ex= 

aeedin8 10 881 ir prohibited in aooattaiament 8rers. 

The rc$ulrtions rlro require owners to rile an Air Pollution Emission Notice 
(APEN) 8nd obtrin r e  emission permit for new facilit ies (constructed after Feb I ,  1972) 

that  wi l l  emit t i r  pollutants and for frcilitirs with si#alflC8flt chaa#er le rir emissions 

Tbe permits dcflnc control s t r r t c ~ ~ e r  rad set emission limits to prevent dcteriorrtion or 
air quality. 

The Rocky Flats Plant (contrrctor rod subcontractors) complier with state imple- 

mentition of NESHAPS by (1) providing notice to the state for asbestos demolition activ- 

iuer tad conforming to rpecrfic requiremenu for rlbestor hradlioi, and (2) coatrolling 
8nd monitorin8 releases of beryllium from the beryllium shop in rccordrnce with strte 

emission r a d  reportias requirements. The plrot rho filer APENs with the state for plrnt 

emission tourerr, submiu required sir monitoriO( dat8 to the StrtC 10 the rnaurl  enw= 

ronmentrl monitorin8 report, rad conducts 8 vehicle inspection prO#r8m for plrnt vehi- 

clcr. 

A complete inventory of VOC emissioor from PhOt OPCrltlOllS, includin~ the air 

rprrge (evaparrtioa) drrpotrl of carbon tctrrcblor idc. should k conducted to dctermioe 

whether V o C  relcrser exceed the VOC crniuion strndrrd for nonrttrinmeat arerr. 



The CWA establishes national authority to malntain wrter quality r n d  control 
Effluent releases to surface waters are regulated through the National 

The NPDES progrrm for the 
Other water quality control 

- i t e r  pollution 

pollutant Dischar#e Elrmination System (NPDES) program 
State of Colorado rs administered by the EPA. Region VI11 
program$ are adminittercd by the Strte O f  Colorrdo 

IV.L.I. N- D i s c w n  Svtt(;pl Rocky Flrts 
?laat hrs 1 NPDES permit thrt covers Seven outfalls from the pl8nt (outfrlls 001, 004, 

8ad 006 to South Walnut Creek, outfalls 002 rod  005 to North Wrlaut Creek; outfall 007 

to Woman Creek. and outfall 003, a mobile outfall from the reverse osmosis pilot plant 
thrt may be operated a t  ponds A-3 and A-4 on North Wrlaut Creek, at poods 9-4 and E-S 
on South Walnut Creek, rad ponds C-1 rod C-2 on Woman Creek) This permit giver rpe- 

c i f i c  limits for each outfall tailored to the upstream inputs The current Rocky Plats 
NPDES permit (effective Dee. 26, 1984) i s  issued and permitted by tbe Environmental 
rrotection Alebey, Region VIII, and is listed as permit number CO-0601333. 

New NPDES permit regulrtions promul#rted on Sept. 26, 1984, require that dl 

storm-water dischrr8cr from point sources (defined to include pipes, conduits, ditches, rod 
channels) must be covered by NPDES permit. The originrl effective drtc for 8ppliCation 

of Oct 26, 1984 h8S been delayed until Dee 31, 1987 for Group I r a d  June 30, 1949 for 
Group I1 (SO FR 3S200) 

* W B g D -  t .  

'c The act rod regulrtions provide the State ButhOfi tY for rmplcmentmg 
the NPDES proarrm In the state of Colorrdo. NPDES permits issud by the L?A are suf- 
f i c ient  to satisfy state requirement& 

w s  Water Oyllirv C- *I w w  
Tbc re#ulrtions rad  staadrrdr cstrblirh d f h e r t  limitrtioas rad basic 

s o n d r r d r  to prevent d c ~ r r d r t i o n  of state wrtcn The strndrrds prohibit rry increase in 

r rd iorc t ivr  rnrtcrirls in ~rouodwrter over nrturrlly occurrial coaceatrrtiors without an 

approved exemption by the state. They also rtipulrto m8rimuar t8dionuclidr (Cs-l34* ?u= 

2 3 8 ,  Pu-239, Pu-240, Rr-226, Rr-228, Sr=90, Th-230, Th-232, rnd H-3) conccatrrtions for 
sur face  waters. Conccntrrtions of toxic mrterirls in strte waters must not preclude bene- 



ficlal  use of the water  Measured surface water eoncentrattens o f  rrdionuel~dcs from the 

plant are below applicable standards Plutonium at low concentrations hrs been defected 
in the firouadwater (see See V B 3) 

The Safe Drinking Wrtcr Act estrblrshes drinking wrtef strndrrds for public 

drlnklni  wrtcr systems (40 C f R  141) and provides lor the prOteCti00 of uadcrground 
drinking wrter sources. 

The Rocky Flats Plant receives domestic supply water from Rrhton Reservoir rad 
the South Boulder Divenioo Crnrl Water is trcrted 8t 8 wrter treltmcot phot  onsite 
(See V B 2 c) rnd is tested io rccordracc with the requirements for public drinking water 
systems The domestle wrter supply at the plrat routinely meets 811 the nrtionrl interim 
primary drink108 water staodtrds 

1V.G. F G  

This act, 8s rmeoded, contrins fcderrl regulrtions 80vCrOin@ the mlnufrcture and 
use of biocides. Promulgrted under this act, 40 CFR 162 provides the regirtrrtion proce- 
dures rnd identifies restricted use pesticides, rad 40 CFR I6J estrblitbes the recorn- 
mended procedures for disposing o f  rad storing pesticide eootriocrs rad residues. The 
St8W or Colorado has r h o  cnreted 1c~is1atioa governins the use of pesticides rad the cer- 
Iificrtron of pesticide rpplic8tOn. 

The use of  biocides rt the phot  is rccornplished io 8CCOrd8OCe with both state rnd 
federr1 re~ulrtronr (Sec. V.B 3,c). A 1984 rpprrisrl by the DOE O f  the plrot's practices re- 
sulted in chrnfies io procedures to ensure proper rdmioistrrtive control. 

1V.H. N 

The P h t ~ 0 0 8 ~  Eavironmeatrl ?olicy Act rcquira preplr8tioe of eeviroamcatrl im- 

Order S440.1C rod AL Order S440.11) implcmeat the NE?A repuiremraa for DOE frcili- 
tics uodcr its jurisdiction. 

p8Ct 8ndySCS for 811 fcdcrrl 8CtiOaS th8t m8y 8dversCly 8 f f C C t  the el*lfODmaOt. 

In rccordrnce with the requirements of AL S440 Ib, the Rocky Flrn Phot prcprres 
rn action description memorradum (ADM) 8s prrt of the funding cycle for 8ll mrjor 

a- 
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projects tmplerncntcd at the Plant The ADMs are rewewed bv the S 8 f e t y  Analysis and 
Facility Engineering groups 8 t  the plrnr. rnd  submitted to the Budget Offlcr lor  trans- 

missioo to the DOE Are8 Office,  DOE-AL, r n d  DOE-HQ DOE mrkes the determination 
of whether further NEPA documentation i s  needed One environmentrl imptct lt8tement 
(EIS), which covers routroc plant ~ p ~ t i t r o o ~ ,  w8s prcprred for the Rocky Flats Plant 

(RFE1S 1980) Subsequent ADW hrve been tiered to the EIS lo rdditioo to the ADM 
process, other construction rctivities rre also reviewed by the Srfety A O d y S i S  rod Frcility 
Engloeerlng )roup$ I t  the plant t O  ev8iultc health, SrfCty, rod eOvirOnmeOtd COOCcrns 

Four sites have bee0 ideotrf red thrt may require C V d U l t i 0 6  under provisroos of 
the Nrtlonrl Historic Prerervrtioa Act; the Lindsry Rroch site, 80 old rrilrord bed Circa 

1810, 8 stone house errcr 1900. rad the Antelope Sprio(s site Historw revtew procedures 
need to be established for the Rocky F l i t s  Phot. They mry be included 8s part of the 

NEPA review process, 8S 8PDrODll8tC. 

The WE complirnce with FIoodpl8in/Wetlrodr E~vironmeotrl  Review 
Requiremeats as promul#rtcd in 10 CFR 1022. requires proper docurneotrt~oo of  roy 
actio0 impretin@ 8 wetlrod. This documentation includes publishio8 notice io the 
Federal Register rad subsequcotly preparios 8 Floodplria/Wetl8nd Assessmeot The 
Floodplria/Wetlrnd Assessmeat mry be a seprrrtc document or 8 Sectioo w i t h i n  8 NEPA 
document such 8s 80 Eoviroomeotrl Assessment (EA) or Eoviroamcotrl Imprct Strtement 
(EIS) Floodplrin/Wetlrnd Assessments hrve oot bee0 prep8red in the past for operrtions 
I t  Rocky F h t s  Pl80t; however, since Sm.11 WCIS 8d)rCCnt 10 Sew, SpriOSS. 80d Wlter 
courses may qU8lify i s  wetlrods, future rctioas I t  the pirat mry rcquiro such 81 evrlua- 
t100 

Tbi: act, passed by Congress in 1972 (?L 92367). cstrblisbed comprehensive am 
troarl proarrm to inspect rad r e ~ u l r t e  dams Tor ufcty p u t ~ r  Rcrpoa:ibility uadet the 
law WI: de1c)rtcd to the Army Corm of Engineers. The Office of the Strte Eoaioeer, 
Division o f  Water Resources seat 8 letter to DOE 00 Fcb. 21, 1914 cxptcrsrna eoaccro over 
hrah water i o  holdins pond dams from snowmelt. This letter quoted state StItutCs 37-67- 

- TI" 1 
, 
b r  *e 



104 promulfirted in lot3 that make owners of reservoirs liable for flood damage (from 
leakage or overflow) In rccordancc with  the requirements, DOE has had the Army Corps 

o f  Enaineers (Omaha Office) conduct periodic inspections of all dams 08 plant property 
To date, all Of  the dams hlve p8ssed inspection 

I 
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V FINDINGS AND PLANNED FUTURE ACTIONS 

This chrptcr is divided into two parts Section v A discusses i l l  sites the CEARP 
Phase I review process identif ied 8s h r v i n g  known or possible eO~t8miartion rnd the go- 

tential to relerre coarrminrats into the environment Scctroa V B prtreou 80 overview of 
vastc neaerrtion activities. waste mrnrncmeat retrvities. rad poteatrrl Prthwryr for cnvt. 

roo mental r ele8rc 

Poteatirl CERCLA sites identified durra8 C U R ?  l h r w  I (th8 8q8lvrleat of DOE 
CLRCLA Order Phrse I) Ire pfCSeQted in this rectios. The CLAW findlaw 8r8 prcreatrd 

brscd oa 8 ae@rtrve. wsrtive, or uncertria fiadraa for the folloviag €?A CEUCLA pro- 

#ram elcmeotr (1) Federrl Frcilrtrcs Site Discovery rad Idcntrficrtioo tiadia8s ( F ~ D I F )  
rad (2) Preliminrry Asserrmenu (PA), S r t L  Inspectioos (SO [SI io CEAR? 18 8 prelimrarry 

SI (PSI)], rad Hrtrrd Rrnking System (HRS) evrlurtioa [iaeludira the DOE madrficd 
HRS (MHRS) evrlurtioa) The HRS rod MHRS evrlu8tions rre prrrroted io Appeadtx 8. 

Durina the rupplrmcatrl portion of C L A W  P b 8 ~  I, tbr locrt~oar Of d l  nit88 determined 
to require further invcstigrtioo vi11 be mrppcd. Io rddition. ?CCOIOIiU8OCI field data 

will be collected so thrt HRS/MHRS evrlurt~ons era be performed for Chow sites cur- 

rently lacking sufficient information to be scored. 

M8ny of  the identified rites wrrrant further rctroo IO termr o f  site C h 8 r r C t ~ l X 8 .  

troa under CEARP P h r u  11. The 8cturl invcstifistio~rl techniques to be used w i l l  be de- 

termined during the initid ?hrse I1 8 f f o r Y  80d th8 result will k 8 detriled monitorin# 
plan This effort wil l  include some simp16 prrlimrarry rite Ch8r8cteri28trOO tbrt will de= 
f i n e  Irod surfrcc chrrrctcristict, roil types, rad underlying rock r s h g  field inspeerJon 
8 a d  rddrtioarl interpretation of published reports. Ia rddition to sUrf8Ce rad groundwr- 
ter pIthW8y irvrrti~rtiors (Ikc V B.4.b rrd V.B.4 e), tbe detriled Bfte chrrrctotitrtior may 

include ray rad rll of tbe f o ~ 1 o w i o ~  

(I)  Site dire rod Loertiok Vrrioos 8eophysicr! tecbrlqrn, srcb 81 resistiv- 

ity, mr#nctic survey, grouod peoetntiag t8d8tr ride-ma n d w ,  core drilliag, rad loggia# 
of test holer, will be used IS rpptoprim to deterdoe tbr physic81 dimeasiou of 8 rite. 

krcb  v, h g o  v- 1 
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(2) Chrractcritrtioo of Srte Contents. An  analysis of surface and subrur. 
face srmples will be made to detcrmlne the source term of hazardous substroees COntarned 

at 8 site Parameters of interest could raeludc ray and all m8tCrIdS r C C O # O i t e d  as h a t .  
rrdous, includro~ or~rnics, metals, solveou, rod radioisotopes. The specificrtloa of analy. 
scs to be performed wi l l  be brsed 00 ioformrt~oo about what was or may have k e a  drs- 
posed of at the site as well  rs some rcreeaioa for r full  rroae of poteotrrl c~atrmiornts 
of concern Samples to be trken may be from surfrcr wrter, 8rouodwrter, srdimeots. 
cores from boreholes. vrpors, or other medrr coosidered importrot The msthodolouy for 
811 srmplina rad rarlyrer will conform to protocols rod  quality r ~ u r r o c e  requirements 
specified by E?A or DOE where approprirtr. 

(3) Cbrt8Ct~ritltlOa O f  Ex19tJOl Or POteOti81 h418rrtiOa ?8thrryr  A vrri- 

ety of aeohydroloaic rod rnrlyticrl techoiques wi l l  be used to determine tbo presence or 

rbsence of exist1118 mqrrtion rad tho poteatirl for future mrlrrtian of COOt81~i08au 
awry from sites confirmed to COOt8iO a source of coneera. Thin invertigrtloa will deter- 
mior the quratity of  cont rdarou  BItmdy in the pathwry, USi08 #Om0 of tbe techoiqrea 
rlrerdy meatioaed. It will Verify or obtain iOfOrm8tiOa 00 pr tbr ry  p rnmetrn  io tke 
immedirte vicinity of the site to enrblr utimrtes to k made Of tbe potrotirl for future 

milration rad of  the likely receptors of thir mi8rrtroo. 

vc - Brsed 00 8 detrrled records scrrch, prelim!- 

nary sate JOSDICtJOO* rad  Iatervicvs with phnt emplOyWS, i08CtiW site8 8t Rocky Flats 

Plant were plrced into three categories ( I )  arms tbrt miaht hrve received rrdiorct~vc 
wrste or cootrm~nrt#on. (2) 8 1 ~ 8 s  thrt m i l h t  hrvr received both rrdiorctive rod hrrrrdous 
chcmicti writes or coatrminrtioa, rod (3) 8rers thrt might have received nonrrdrorctive 
hatrrdour C h e d C 8 l  w u t u  01 COatrotartiOr 

Rockvell 

Inrerartioarl mrformrd m onsite rrdiometric survey from 197s to 1983 to locate 8nd re- 
move surfrcr rrdio8ctive conumia8tion from rrers outride of buildism Any rrdi08Ctive 

mrterrrl idoatified wu robs8qoeotJy removed. All loertiou found to brve mrterirls 

above back#round levels (except for rcveni  bolrted locrtioor withia tbe 900 A m )  hrve 
k e n  d c c O ~ t 8 ~ O ~ t ~ d  All mrtrrirlr removed were p w k r p d  83 rldi08ctiVe wrste rad 
shipped offsitc for dispasrl. Cootroiartiom from many of the rites listed below w8t re= 
moved durinl  this survey work. Records of the operation cxtst as monthly memos-to-file, 
8 detailed summary wil l  be preprred duriog CEAR? Phrse 11 (See. V b 6 5). The phrase 
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'the radiometric rurvcy' in this report rcferr to thir  197s-1983 survey rad dccontrmlna. 

tion ~ p c r a t i o n  

Trblc V.1 lists rll  buildmas I t  Rocky F h t s  Plrnt thrt C O l t l l n  rrdioretive materr- 

rls AI1 of  these buildiags are currently belag used Table V-2 lists portntirl CERCLA 
sites 81 the plrat identified 8s h a v i n g  coatriaed r8dlO8CtiVlty These ¶ita arc discussed I n  

the same order 8s tbey rre listed la T8blc V-2 

Persons interviewed during CEARP Pbrre I meattoaed that mmt of the buildinas, 
identif ied in Trble V-I, mry h 8 W  rrdiorctrve coatrminrtior modernwth them rad in 

some CIW, r8dlO8CtlVC contrminrtion may exist in the buddisgs' footiag drrias becruse 

these buildinp are in use, no rction will be trken until 8 boi1di.g b removed Then the 
area underneath the building wil l  be moaitotcd rod drcoshdnated 8s appropriate 
However, during CEAR? Phrse 11, thu coatrmiartjoa will k studied for poceatrrl re- 
lcrser throush the vrrious prthwrys under existing comdirioar rrd 8pPtODtirte rctioa will  

k trken r f  required. 

&&&L ?etSOfJr laterviewed 
mentioned thrt some low-level rrdiorcttvr1y contrmlarted mi& collected from rrouad 
Burldm8 774, i s  now tovwed by the Buildraa 334 prrkins lot The persoa respoarible for 
removins the soil indicrtcd tbrt i t  w r s  removed prior to co~ttrUctla# tbe prrkiag lot rad 

V 8 S  placed erst  of the 207 solrr cviporrtion ponds within the 966 Are8 (rC 19lSr). 

CERCLA Finding Remedial rction completed; verifkrt~or will be m8de under 

CEARP Phase V, theretore, 8 CERCLA findin8 for PFSDIF, ?A, rad ?SI is not rpproprb 

rte, nor IS HRS and MHRS hfigr8tlOn Mode scoring, 

Plraned Future Act4oa - The rrdiomrtric survey drtr  will be compiled by CLARP 

and used to verify and to document tbe 8deqU8Cy of tbr remedial rctioa. In rddrtion. 

steps will ba nker to idewify rad @Ira for ray coatinria# moritoriag requirements 

needed to d8mOUt?rU control of ray poteatirl miaf8tiOn or to recOSnite future problems 

rdcqurtely, Bu8d 01 the ruoltr of thw drtr, rpOropri8to rctioa WUI be Wcra. 

Prior to 1973, grouad rrcrs 

rround Buildin# 444 rnd rround Buildin# 442 were know0 to sonuia very low Icvcls of 
uranium (Owen 1973) Surfrce rrdjorctivity was removed down to backaround levels dur- 

in# the radiometric survey. 



Buildlnl 
37 I 
3 74 
444 
447 
3 59 
707 
771 
774 
776 
777 
7 79 
86s 
881 
883 
8 86 
889 
991 

Plutooium Recovery 
Waste Trcrtmcot 
hlanufreturio# 
M8aufrcturiog 

htrnufrcturrn# 
Ptutooium Recovery 
Wrrte Tre8tmrat 
We uf rcturiag 
Aucmbly 
Plutonium Developmoat 
Mattrids Developerat Labantory 
hiroutrtturra~ 
Rollio# red F o r d a g  F8crlrty 
Nuclcrr Srfrty Frcility 
Dccoatrminrrioa Irscility 
Rescrrch red Developmoat 

?lUtOOiUm Aa8lYtlCrl L8boratory 

Plutonium 
Plutonium 
Urroium 
Urrrium 
Plu too t um 
f lutooium 
?lutooium 
?lutoaium 
Plutoarum 
?lutoarum 
?lutoaium 
Ur I mu m 
Urrnium 
Urrnium 
?lutosium 
Urraium 
nutoaium 
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Pl8aaCd Future Action The ridiometrrc survey d8t8 wil l  be Compiled by CEARP 
and used to verify rnd to document rbe rdequrcy o f  the remedial rctioa. Io rddition, 
steps wrll be t8keO to identify rod Plan for ray cootiouia# moartoria~ repulremeati 

needed to demOOStr8te control of any potentlrl mi8rrtioa or to rrco#alro ruture problems 
rdequrtcly B81ed on the results Of tbcse drt8, lpproprirte rctiol W i l l  be trkeo 

V.A.2.c. A8 8rC8 mortb Of Durldlng 
S5l w r s  used to lord boxed rrdiorctive mrtcrirl ioto nilrord mra Some of the boxtr 
lerked. ?erroos interviewed iodicrted th8t tesrdorl rldiorctive cootrmiortioa my brve 

rcmrrned 8t tbu site. h 8dditiOn. 8 ProceSS w8Ste line ruptured h 1977. flO~drO# 8 wrste 

collection trok scar Buildio# 559. The mrt8rirl Y8s confined to the write trak rod tho 

roil rrouad the lroe& The 8161 W81 subrequently cleraed up (x 198Zb). hl idur i  surfre8 

rrdiorctivity should h8Ve been detected rad removed from both s i t u  doria# tho rrdiomet- 

ric survey. 

CERCLA Findrnfi - Remedirl 8CtiOO completed; vcrificrtion will be mrdr under 

CEAR? ?hrre V, therefore, 8 CERCLA findial for FFSDIF, ?A, rad ?SI is oot rpproprp 

ate, nor IS HRS rnd MHRS Mi8rrtion Mode scorio& 

Pl8006d Future Action - The rrdiometric survey d8t8 WIN be compiled by CEARP 
8ad used to verify rod to document tbe rdequrcy of the remedirl retroa. la rddition, 

steps will be trken to identify and plan for m y  continuing aoaitoria# rrquirementr 

needed to demoartrrte coatro8 of 8 a y  potcntiri tdp8tiOa or to r~08aiSe future problem 

8drqUrtely. B w d  on the teSUltS O f  thcS d8t8, 8pprOpr88tC m i o r  W i l l  k t8k80 

-tive - Recorda rad irterviews in- 

dicrte th8t two IOCrt iOM within the 606 Am8 m y  connia r e s i d 4  low-l8vd ndiorctive 

tontrminrtior from plutonium (the luildia# 444 parkfa# lot rod tbo 8rm e u t  of this 
parkin# lot rod west OC Buildio# W). t h e  rurflcr sooil W r s  r e a o v d  from botb rrers io 
the e8rrly 19fOl; bowever, 10- of those interviewd meatioard tbrt swll  8mOUBtl of DIU. 
toaium m8y hrve rcmriord (Owen 1973). Reaidurl surfice tldl08CtiVity should have bee0 

detected rnd removed duria# the r8diometric survey. 

1 



CERCLA F~adia#  - Rcmcdlrt 8 C t i O n  COmFleted, vCrificatIoa wlll be made under 
CEARP P h 8 ~  V; therefore, 8 CERCLA findin# for FFSDIF. ?A, 8nd PSI is not appropr;. 

8tC, nor i s  HRS rad MHRS lu([l#rrtroo Mode sCono# 

Plraned Future Actron - The rrdiometrrc survey dr t r  w i l l  be Compiled by CEAR? 

rad used to verify rad to document the rdequrcy Of the remedirl retrok In addition, 

steps wrll be taken to identify and Ol8n for any cOatiouio# monitoriafl rcquirrments 

needed to dcrnoastrrte coatrol of ray potenti81 miintioa or to recogaire ruture problems 

adequately. Bawd on the results O f  t b r u  drtt,  rOproprirte retio8 w i l l  k trkea. 

14)- 

S&J. Shortly after the 1969 fire, 8E We8 north Of Buildha 776 V8S rrdiorstive~y 

Contrel1n8ted (Owen 1973). this  we8 w8s rubscqueatly covered with fltrvet, rad those io- 
terviewed mentioned thrt it otobrbly W8J not docoatrmiarted Prior to kh8 covered. 

CERCLA Finding ?ositive for FFSDIF, ?A* rnd ?SI* bowevrr, there & not ruffl- 
ciert informrtiom to crlcolrtr HRS rad MnlU Miirrtror Mode Score& 

Plrnned Futurr Action The ridiometric survey drtr W i U  be compiled by CLARP 

Thesr drt8 will be wed to evrlurte the CUfIIat st8tUS Of thi8 S I t k  lf wrrrrnted, 8 CEARP 

reconntissrace field study will be conducted to dcterminr the presence or rbrcnce of 
residurl rrdiorctrvity rad tbe  potential for mistrtioa :et0 various ooviroameat~~ path- 

W 8 y S  Brsed 08 the rcsultr Of these d8t8. 8OpfOprl8tC 8CtlOn will k lrkee 

Some of those interviewed mentioned thit durio# 1974, monitoring pave- 

ment on 8th Street locrted sever8l rrdi08CtiWlY contam~oatcd WU. The cotrect:ve rctioe 

trkea W W  to p8VO over the 8tfWt. Tbe Otvinfl ha8 CffeCtfvely immobilitrb th- irolrted 

spots of rrdiorctivr coat tdnr t iok  

?Irnaed Futuro Action S t e p  will  be t8km to identify &ad plrr tor rry continu- 

in8 monitorio~ requirements a ~ d o d  to demonstrttr coatrol of ray poteatirl mi8rrtion or 



to rccoanrze future problem rdeourtely 

dled as rrdiotetivc waste rad shrppcd O f f t i l e  for dtsposrl 

If this p8v1ng i s  ever removed, i t  w ~ l l  be hsn- 

As open are8 rt the aortb ride Of Building 774 wns mentioned 8s 8 locrt~on 

used to wash rrdiorctivcly coatrmia8ted equipment The effluent from this process 
flowed onto the #round. Any residual surfrce contrmiartron at this lacition should have 
beea detected by the rrdiomctric survey, rad ray COUt8mh8t8d mrterirlr would hive 

been prckr#ed rad shipped offsite for drsposrl. 

CERCLA Finding - Remedirl rctlon completed; verification wtll be mrdr under 
CEAR? Ph8Se V; therefore, 8 CERCLA finding for FFSDIF. ?A, 8ad ?SI is not rppropri- 
ate, nor i s  HRS rod MHRS Mi#rrtroa Mode scoring. 

Planned Future Actroe - The radiometric rurvey dit8 rill be compiled by CLAW 
8nd used to verify rad to document the 8dCqUrCy of the rcmedirl rctlok l a  rdditioa, 
steps wrll be taken to identify rod plan for ray COOtiSOh# monitorio~ requitemeats 

needed to dcmoastrite control of r a y  goteati81 mi8rrtioa or to reco#aire futuro problem 
8deqUrtdy Brscd on tbe resulu O f  there d8UI rpproprilte 8ctiOB will be trkea. 

Out-of-service. radiorerive, 18tmdrY write tanks exist routh of buildin# 771 

These tanks were disconnected from thcrr respective source systemq however, they period- 
ierlly fi l l  with #rouadwrter thrt hrs to be pumped iato the new proems wait8 system 

?ersoas interviewed suggested that these tsakr mry brvc lerked lruadry wrsre while in 

mse. Materirls introduced into the eaviroament from lerks in tbm tam& (mostly water 
r l t h  small amounts of deteraent) would eo lonpr be detectable rxecpt for rrdioisotoptr 

CERCLA Findial - Porihve for FFSDIF, ?A, rad ?SI, horevc)r, there is aot suffi- 
&at inforrnrtroa to crlculrto XRS rad M?fm Migrrtioa Mode Scot- 

Pl8anc)d Future Actio. - The tanka rill k iaeluded ia tbe osrite task inventory 

(See. V B 6 4). Tho trdiomotrlc survey d8t8 rill k compiled by CEAR?. Tbua d8tr will 

k used to eviluaro tho Coneor stam OC thh ritr If r r r n n t d  8 -All? rccasaaiunncr 
field rtudy will k conducted to determire the presence or rbwmo of rrridurl ridiorctiv- 
ity and tlu potenti81 for d8r i t ior  into rrriou ewironmertrl pathwryr bawd oa the 

mutts of tbere drtr, rpptoprirte action will be t8ktc 

DO44634 
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An rrer cart of Buildina 881 w(I1 wed to dispose of 320 toas of plutOn$um- 

contrmiarted soil (about 7 dpmh dPha (ICtivltY) from the Buildrag 776 fire (1969 time 

f fame) rad to drspore of 8ODlOXjm8WlY 60 yd Of Plutonium-coatrmiorted #or1 (about 250 

dpm& rlpbr activity) from the Buildi08 774 w8StL stOr88e trnk 8re8. This eontrmraa000 
was covered with rpproximrtrly 3 ft O f  8011 and fill mrterirl (Olea 1973) 

CERCLA Findin8 - Positive for FFSDIF. ?A, rod ?SI, HRS Mipatron Mode Score 

20, MHRS M q r t i o n  Mode Score 0 (Appeadix B) 

Plrnaed Future Action - A CEARP Phrrr I1 recoanriurnce firld rtudy will be 
conducted to determine the levels o f  rrrrdurl r8diorctrvrty rad the potential for miarrrioa 
Into vrriour eoviroomeaul 08thW8yr Erred on the results of t b w  datr, appropilate re- 

tion wi l l  be trkre 

In 1958, an area of reverr1 bandred aqurrr fwc louted aorthwert of 
buildio# 881 wra rrdio8ctively conumhrted by 8 tO8ttOte rhb that Lad k e a  removed 
from the ride of buildin# 776 Tbe slab v u  brokea UE rad the rrer w u  cleaned; how- 

ever, them rctivit1rr may hrve rcrulted in #Om@ 10w-lOVel coatimiartroa (Owen 1973) 

Aay remrioiog surfrce cootrminrt~oa rbould hrvr been detected rad removed durina tbe 

rrdiomttric survey. 

. 

CERCLA Findial - Remedrrl mCtJOa completed; verificrtioo rill be m8de under 
CEARP Phrw V, therefore, 8 CERCLA fiodio$ for FFSDIF, ?A, rad MI ir not rppropri- 

ate, oor rr HRS rod MHRS Mi8rrtioa Mode rcorrn$. 

DwIq drum rrmovrl rod cleraup 

activities rsaocirted with tho 903 drum storr$e ar- dad8 redtniboted plutonium be- 
yood the prd to the erst, ApprOXrm8tely l Ci of PlutOaIum w8r dewtited betreeo the 

p8d rad the security fence h r t i r l  cleraup of thrr (Iter, rCfCfred to 8s tbe 903 Lip Area. 
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occurred 18 1978 wheo about 4 7 millroa Ibr o f  contrmraatcd so11 c o a r r i n ~ n #  0 56 CI plu. 

Ionium vas  removed, prckrged, and shipped offrite 88 r8diOrCtlVe W88W (Brrker 1912) 
Rrdroretrve coarrm~nr'tion is known to e m s t  18 fhe 903 LIP Arcr, rad rddltioatl mrtcrirl 
i s  bein8 removed 

CERCLA Finding - Rrdiorctivity ir s t i l l  bema removed from this cite; therefore, 11 

is considered to be in C U R ?  PhrSe 1V A CERCLA fiadra8 for FFSDIF. ?A, rad ?$I I) 

mot rpproprirte, nor i s  HRJ rad  MHRS Miarrtioa Mode scoria& 

Plraned Future ACtlOll - The rdditionrl drtr collected doti08 the remrinder of the 

remedial w1on phue will be evrlurtcd under C U R ?  to dctermbr wbether ray rctionr 
are required to remedy or control eaviroamentrl problems. brwd on the resulu of these 
drtr, rpproOrirte rction wrll be trkea. 

9m t b e  trirogle rre8, locrted e811 of 

the 207 rolrr evrporrtioa wad8 rad inside the rccuriry fence. wur used from 1966 to 197s 

for surface r torr~e of elutonium-coatrmiaat~d write (uh heeb 8Bd ?oillo filtorr) rad of 
plutoaium-contrm~aate~ equipment rnd mrterirh from clunup of tbe 1969 fire By 1971, 
all this mrterirl brd been pl8Ced into 8boUt 10 err80 coatriaen. Srbwqoercly, h8k8 from 
tbe car80 containers were detected, rod 8 progrrm V I S  8t8fted to boa all this mrterirl 

(iacludinl the cargo coatrincrr) rad to shrp it offsite 8s rrdiorctive r r s t e  for disposal 

Cfernup operrtions were completed by 19yS, rad the trira#le @re8 bra not k e n  used dace 

thrt time to store rrdiorctive mrter~rlt (Owes 1973). T b C  rrdiometrk survey should hrve 
identified ray &re88 with rrdiorctlvity rbove brckgrouad levels. 80d 8ay mrtrrirl fouod 

should have been cleaned up, plckrged, rad shipped offrite to 8 DOE disparrl frcility. 

CERCLA Piadin8 - Rcmedirl 8CtiOU completed; verificatior rill  bo made under 
CEAR? Phrw V; therefore, r CIRCLA fiadir8 for FFSDIF, ?A, rrd MI b not rppropri- 
ate, nor ir HRS rad MHRS Mi#trtioa Modr %orin#. 

Plraad Future Action The rrdiometric rurvry d8U rill k compiled by CEAR? 
88d ored to verify rod lo document thr rdcqrrrcy of t k  rtm8dW rct ior  h rddirioa, 

sup8 will be trkca to identify rad plrr far ray colrtiroir~ #ritotir$ nqvitemean 
needed to demoasttrte contzol of rny poteattrl mi8trtioa of to reqait, fmtrro problem8 

8dCqU8tdy. Baud on the results O f  these dam, 8p#rOpfi8tO 8CtiOa rill k take& 

DO44656 
I *  *%- 



UJ- &&, with PpUible R ,” 
Trblc V-3 lists OOteatirl CERCLA lites 8t the phot t h 8 t  are known Or 

suspected to hrve both rrdr08Ctlve and hrtrrdous ehcrnlc8l WrStC or coat8miart10a These 
sites 8re discussed ia the S8m8 order 1s they rre listed in Trblr V-3. 

A oew process 

write hac system wu instrlbd i8 the late 1910% rad the old lyitem wrs flushed, urlcd, 

rad left in p k c .  The ori#iarl System COot8hl limltcd qU8atrtirS of urraium rad pluto- 

nium. When operldOa8l, th8 Orl81nd SYStem crrried 88 8qUOaW r@dioretive/ehcmicrl 
write (sometimes acidic rad sometimes brrkX M8terirlr ra the eoviroommt from lerks :a 

this system could iaclud8 radioisotopes, rnctrllie ioo% d ~ u 4  PoUrrium, r r l f r t y  rod oi- 
trrtek 

l 

Planned Future Actioa A C L A M  Ibrw I reconrrisa8nm field study will k 
conducted to dttrrmiae the pr~308ce or rbrrace of brurdoor SrkUOcea rad rrdiaauclid8 
eoa~eatr8t/ons both ia rad 8d)rCmt to the line. fbe goteati81 fW miurtioa into various 
cavironmeatri pathways rtll k evrlurted. B8wd 08 the results O f  theso d8t& rpptoprirte 

oetiob will k t r k e a  

The OrI)i088 (south) Oos:t* h d f r l l  IS lW8tOd south of thr security4rocrd 
8tC8 but hi id8 the Orl#IO8l p h a t  SltL Thi8 h d f i l l  me8SUrtr rpprarimrtely 124 t 400 I t  
and hri an otimrtrd vo~uma ot 2 million ft3 It w u  used from m a  to M U  to dispose of 
#enen1 plant w8stes rod ir kaora to contrin rboot 44 Ibr of depleted ~froirm uh (Owen 
1973). Pcnanr iatervbwod mootiosed thrt thir l80dfill Qry h8ve received 000mdiOrct1Ve 
b8trrdour cLemial rut@ #080#8t#d 8t the phot, includia8 ralvratr Some of tbe pwplr 

iotcrvlrwed mertiored that r8 old arrpbite dump was loc8ted moth of Buildin# 440, rod 

t h a t  tbis dum) may luvo rocoiwd beryllium rnd/w unaiua The rite of the dump is rt- 
m l l y  thia ori8iorl IradfUI (?C 198k). 

NO doUiJod iaformrtioa 00 the tbat8ntS d t b b  lrodfill ir 8Vrihbk. 

k*k. v. ?yI v-18 
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Plraacd Future Action This sile wi l l  be cvrlurted under C U R ?  ?has8 11 to de. 

termiae whether further action IS WWrintCd under CEARI Phase I11 

HJ ?u dnuldc the 
The present (north) onslie l rodf i~l  i s  located 900 It north of the securlcy- 

fenced area oa the aorth ride Of the phot withio the origiail plrot site Tbe orl8,nrl 
portroa of this lrndfill was placed ia service 18 1968. In 1974, a rrpr erpiastoa Was uo- 

dcttrkea (Zeff 1974). includin# soil invcsti~rtionl to determine the cootent and extent of 
#rOUndWrtei contrm~nrtioa (See the plrot EIS for detrrb (RFIXS 1980)) 

Aa estimated 9 million Ibs of waste 1s dirpoud of ronually at this onsite lrndfill 

Persoar interviewed mentioned thr t thu Iandf ill may haw rocuavod chroar tn ,  oloctro- 
dischrrse rnrchinioa (EDM) fluid (I liquid similar io kerosenr), solveacs, uvrrrl small 
StfOPtJUfB crlrbrrtron sources. and rmrll amounts of  ornraic ebeeicrlr  la March 1989, 
personnel from r rubcontrr~tor were found dumping pdaL pdot thiaaer, rad glint  re- 
mover into thJ8 lrndfrll (E 198Sb). Rwordr #bow tbrt  this IradfUl rmivod rboot 2,200 
tbg of aanitrry sewrge slud#e be t rcea  1961 rad 1970 (suruoct for hervy aetrla rad tar 

diorctivity). rnd thrt Iwchrtr from this 18ndfill cootrincd botb tritium rad loo#-ljved 11. 

pbr (RFEIS 1980) Leachrte from the hodfill b collected 11 8 sarl l  pond rad was spray 
rrri#rted to the north rad e81t O f  the landfill are8 from 8boUt 1968 to 1974 Since that 

time it hrs been spray irri8rted to the Wuth rad wesf Curteat mosltorrn~ data show that 

neither tritium nor lonclivcd rlph8 exceeds brek~round levels IO the pond (Owen 1913. 

RFEIS 1980, AEMR 1983 to 1985). 

CERCLA Findin8 - ?OlltivC for FFSDIF, ?A, rod ?SI, HRS Miaratioo Made Score 

U; MHRS Miarrtioa Mode Score 9 (Appcadit BL 

Plraaad Future Actio. Th& site will  be evrlorted rnder CTAR? thrae I1 to de. 

tetmiar whetlur future rctioa ir wirrrated U l d ~  C L A M  ?brre UL 

Trench T-I, 8 burial treacb, is lo- 
a t e d  just north of Centnl  Avenue rad rmmedirtel~ west of the b 3 t  Orrrd brta It was 
w d  from 1952 uatfl 1962 rad coatrim 12s d r u m  filled with depletd rrraioe chim 
cortcd with saw11 amount8 of lrtbr cwlrst (I mixture Of about 7@ hydrrolk oil rod 

ners of  the trtocb were mrrlted (Owen 1973). However, two drum were uocovered when 
Crfbon t6tr8ChlOfide). this trench covered wrth about 2 f t  O f  Wit, rad t b ~  tor- 

&un v. ? q a  V.lt 
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weeds were bela# cut 18 I9lZ.  and one drum eonrrrned an oily rludlr wi th  I f  p ~ c o c u r ~ c ~  

per l r r m  of plutoorue rod 12 m l C I O C U l r C $  per #ram o f  ur8aium (Pc I945c). 

CERCLA Findint Positive for FFSDIF, PA, and PSI, HRS M#rrtioo Mode Score 

It, MHRS Mi8rrtioo Mode Score 6 (Appcodrx E). 

Plrnned Future Action - This rite will bo ~ 8 l u l t C d  uodtr CEAR? ?hue 11 to de. 

termjne whether future rction 1s wrrrrnted under C U R ?  ?hrse Iff. 

V.A.f.r. rtrnch T-2 Trcoch T-2 ir loertrd south of the 
903 drum storrle are8 rnd west of tbr re8ctlVC metal dcstructioa site within tho 900 Are8 

This trench mersures rbout SO x 300 ft  rad w88 used prior to 1%8 for tbe d l S P 8 1  of sra- 
i twy serr)c slud#c, r a d  f l r t t m d  drums COat8minrtcd with urrahm 80d plutonium 

(Owen 1973) 

CERCLA Findiog Pbrrtivt for FFSDIF, ?A, rod PSI, HRS Migr8tiOa Made Score 
I f ;  MHRS MJ~rttoa Made Score 6 (Appeadix E). 

?Ironed Future Actio8 Th& site will be 8VrlU8ted oader CZAR? ?hire If to do- 

termioe whether future action IS wrrrmted under CEAR? ?brae If1 

w- T U  T-3. 1 
Trcoch T-3 ir located just east of the Erst Atcesr G r t r  ( a t e  9) outside tbc recurrty 

fence This trench me8sures 8bOut 50 X 300 ft 80d VIS used prior to 1968 for the disposal 

of flrttcocd d r u m  coOt8mi88tCd wrth ur8oium 8nd plutonium. Thir trench r lso received 

subst8ntrr~ qurntitrer of 180it8ry sewll#e Slud#~ (Owen 1973). 

CERCLA Fiodias  - Positive for FFSDIF, ?A, rad ?Sf; HRS Mf#rrtios Made Score 

17, MHRS W#ratioa Modo Score 6 (Appendix I)). 

Pl8nnrb Fmturr Action - 'fhir rite will be evrlurted undu CEAR? ?hrso I1 to de- 

termine whether future retiom b rrrramted under CUR? ?bur IIL 

Trcachoa T-4 throrfi T-11 aro all l-tod jwt u t  of the E8st 

Access a t e  (Gate 9) outside tho uturity fence. Thew trcacbcr, rpprorimrtely SO x 300 

It. were used from 19S4 to 1968 for the dfspoul of flrttoned drums coat8miorted with 

mtrnium and plutooiurn Actrvity rrn#es Irom 800 to 8,000 dpm/#. Treacbrr To4 rnd T o  

DC44643 
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CERCLA Findin# - Positive for FFSDIF, PA, rad PSI, HRS M(rrtroo Mode Score 
17, MHRS Mqrrtioa Mode Score 6 (Appcadix B) 

Plraaed Future Aetioa - The trcaeher will  be cvrlurted osder CEARP ?hrie 11 to 

determine whether future actio0 IS wrrrrated under CEAR? ?hue 111. 

F V The 207 totrr 

evrporrtroa pond& locrted the nortbera p8rt Of the 906 Area, were Coartructrd over i n  
-tended period, beginah8 la the mid-19SOa to hold efflueru from t r a t r d  procer, W8)tel 

tbrt wore hiah in nitrrter. Orifirnrlly, the ¶ o h  evrporrtioa mob were 8 couple of clry- 

Lined ponds aerr Buildla# 779 to hold effluent (mostly wrter) that rtmrined after proctsr. 
rafi liqurd wrstea 18 Buildrng 774. The efflurot from trcrtiog icid w u t a  wrs thick with 

alumioum hydroxide rad difficult to filter; therefor8. thu  efflaert ru moolidifid with 

cement rad shipped offstto for drama1 or held in tho pordr had  A ru coartructed 

8od lined with plrnkln) rad rrphrlt to hold this Offlu8at (hI)h ir srtf8te8) prior to iu k- 
in$ processed and shrgpod. t h 8  bottom Of poad A buckled rad the pond Ierkrd. 

Therefore, the three E poads (&North, b<eater, rad b-South1 w8re eoaitructed durrnl 
1960 rad lined with rrpbrlt cement over the drakina. Os bot drys, the rSpb8lt cemeot 

would slide, crrck, rnd lerk. An rttempt W8S mad8 to mead thew h 8 k t  uriag M8rtick 

(trldemrrk), burlrp, rsphrlt, rnd Pbilfrps Petromrt (trademrrk) However, crrcki dcvcb 

0p.d uoder tbe northerst corner of mad B-North After 8a e3pee!rlly wet winter rad 

spring, the A pond rad th8 three b ponds were full, therefore, mad C w8s coartructed in 
1970 Pood C w i t  eoartrueted over the orig io~l  clry-lioed p a &  

Over ti= theso poadr rredved uaitrry uw8go sludge, ndisrctive liquid wrstei 

from the berJo do( rmdia dore 8 t  Colorado h t 8  University, I i t L i u r  sml, rod vrrjour 
liquids. As reeoatly u Dacemkr 1983, mad A received chemiab inclodis( sodium ni- 
v l t e ,  ferric chloride, lithium chloride, sulfmrk rcid, r a d  ammosir6 pmulfrt8 (K: 
1983b). Horevor, oilr rad Solvoau hrvo bo88 kopt Out O f  tho oorclr to pt#vont surfree 
m m  thrt would brmglr e v r p ~ t r t i o l  

Lerchrte (higb is nitrrter red other coatrminrru) from t k  Ierkin$ soirr wadi 
contrmiartcd rhrllor firouadwtter. To prevent this coatrmlorted 8rouadrrter from drr- 

--r .. 



chrr#tna idto tbc North W8Inut Creek drrinr8e. I ~roundwatcr tatcreeptor system W a s  In. 

rtrlled IO 1910 Wrter COlkCted by thrs system 1s returned to tbe ponds As part of the 

YPDES permit process an 1962, 8 set Of SamOlM from the hdlslde iatercrpror rystem W a s  

collected and Inrlyted for the Priority pohJtrntS and other speedled mctrlr Cadmium, 

lmd, arckrl. selearua. thrllrum, chloroform, rod trichloroethylene were detected. The 
system is now routtocly monitored for these seven pollutantr 

Durin) the 19801, sludgc w8s remaved from the B p o r k  drrsup of pond A 

rtrrted in 1985 lktruu pond c h8s aot h e n  known to leak drrir) norm81 operrtioo, it 

bar been retrined umi-retivc statu1 tor use on 8 demand h u  (Own 1973, ?c 1985b) 

Steep hillsides surroundin) the plrat w e  known to slump whoa utorrted with wa- 

ter. Bec8pw these ponds are locrted adjacent to the North Wrlnmt Creek drriaa#e, slump 

in) could occur, crurio) dam8)e to the ponds 8nd relerrin) laquid A hiah priority item 
is to eliminrte the pond& 

CERCLA Findina ?orhive for FFSDIF, ?A, rad ?SI, HRS Ml~rrtion Mode Score 
46; MHRS ltCi$ntion W e  Score 7 (Appendis B). 

?lrnoed Future Action Rocky Flats ?lrnt is currently rem@viog rlrdur from the 

bottom of pond A. A sate ~ h r r 1 c t e r a x ~ t ~ 0 0  study will be performed uoder CEARI Phrse 
11. AI1 clernup rctiviticn, monitorin# d1t8, and t e ~ o n o d ~ 8 n ~ e  dru will be reviewed uo- 

der CEAR? to detcrmiae what future 8ctions m y  be wrrrroted. 

V.A 3.i. 

fi There rre three wie8 of retention ponds 
(A, 8, rnd C) on North WrIPUt Creek, South Wtlout Creek. rod Womro Creek 

(respectively). The$# pondr w e  locrted OuUide the SeCUtfty-feDCed mer, 8.6 except for 
the fiarl pond 00 uch w r i y  818 within the ori)io8l plr8t  krod8r& Tbe reteation 

rod analysis to be done prior to rem or release of the water d o w u u e r r  ?tior to 1979, 
some of tho pond8 were umd to hold vrrioa8 r U t a  tbrt C O ~ C 8 h d  ritrBtU rad l o r  IevoIs 

of rrdio8Ct~vity. Water from the pord, w u  periodially d k b r r p d  u8dW N?DW permit- 
aad DOE- (or lu predecmor) rrdiorctfvity liala In effm 8t b o t  t i p m  Extearive el* 

foru b8Vr kea aude  to reduce the rmouit of water dirchrrad from the phot  tit& for 
urmplr,  ia 19B3, water was direhrraed on four days only 8ad tart wlu drprndent upoa 

pond8 UWd pfilauilt to C8ptUre Dad COaWOl BUrfrm W8tU N O f f  80 81bw Umplh) 



prec~p~trt lon  ( A E M  1984, RFEIS 1980) 

8rdous substraces occur IO the Pond SdJmefJts 

Data are needed IO dectrrnioe whether  hat. 

CERCLA F i n d 1 ~ 8  - Uocertrin for FFSDIF, ?A, 80d PSI, there Is not rufflerent 10. 

formrt~on to calculate HRS rad MHRS hirgr8tioO Mode Scores 

Planned Future Action - A CEAR? Phase I fCCOnn8ISS8ECe field study will  be con- 
ducted to determine tbe presence or rbseacc O f  hrrrrdous SUbSt8OCeS 80d the potcntirl for 

mr#ration into various envrronmeatrl pachw8yr. brlcd 00 the rrrolu of this study, appro- 

prrrtt  rctroa will be trkeo. 

Q u h g J a ~ s r ~ E ! ~ Q ~ ~  Tbere =era thre8 cool- 
ing tower blowdown pond8 (coOt8ln1at ChrOmrtCS rad  rlgrcides) l W 8 t d  as81 Building 444 

One pond mersurrd rbout 30 x 100 ft: tbe other two measured rbout 25 x IS ft. Tbese 
ponds were also wed 08 oceauoa to destroy lithium met81 (Owe8 1973). Tbe poadr were 
covered wjtb fill rad may h8w been used to bury small rmo8rtr of depleted urraium 
(Owen 1973). The 8mount of brrrrdow substraces thrt remain h thr aaviroament at thi8 

U t e  is uakaowa 

CERCLA FindJo8 ?ositive for FFSDIF, ?A, rad HI; W I U  MI8rrtroa Mode Score 

12, MHRS M~grrtion Mode Score not cvrluated bcC8use of insufficient iaformrrioa 

Planned Future Actroo The rtdiometric survey drtr  will  be compiled by CEAR? 
These drtr will be used to evrlurte the CUIrCat St8tU.8 Of these 111- If wwrroted, 8 

CEARP recoonaLiss8ace field study will  be eooductcd to determine the preuoec or 8bsroce 

of resrduri rrdrorctlvity and the potentirl for rniirrtror into vrrroua coviroamentrl 

pltbw8yS Brsrd 00 the results O f  these d8t8, 8pprOpfl8te 8 C t h  *dl k aha. 

Wt Dr- 966 The 903 drum storrir 

.rere locrttd south of Ccntrr) Avenue, coatrined 8boUt 5,210 d r o u  of rpeat r8chiae cut- 

ting oil (lathe coolant, 8 mixture of rbout 7a hydnulic Oi l  88d 3011 arbom tctr8chlo- 

ride). Apptoximatcty 3,310 of thew drnmr cootrised plotoorra ktrrer 1967 rad 1961, 
all the drum were removed, the liquid w u  solidified, everytbia~ w u  reprckr#ed, rod all 
matwir l  war shipped offsite to DOE d1spor.l facility. After th drum were removed, 
efforts were undertrkca to scrrpc and move the phJtooium c o a t u i a r t e d  toil iato 8 relr- 
cively small rrcr, cover It with fill mrtcri81, rod top i t  with 80 rapbait cootriamcot cover 
Thu work was completed 18 November 1969. Some me8suremenu in 1970 fadkrted thit  
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81 estrmrtcd I 1  4 Ci of plutOalUm Icrked into the soil before the drums were removed, 

most of w h i c h  (about 8 6  CI) remained onsite (RFEIS 1980) It IS 8 h O  ~ t i m r t e d  that about 

1 7  Ci of plutonium war under the 8rOhrlt pad (Owen 1973, Krey LOIS) t h e  rearriain8 
plutonium war carried offsrte (he. VA.5.a) ?lutoaium rtm81ru :a the so11 under the rj- 
phrlt pad. )rGocrrl oil rad S O l V e a U  lnry r e M i s  10 the Soil from leakin8 h t h t  CWIrnt. 

CBRCLA Finding - ?oritive for FFSDIF, ?A, and ?SI, H113 Mi8rrtioa Mode Score 
26; MHRS Mi#rrtioo Mode Score I (Appendix 8) 

?lrnned Future Action - Tbu site will be ~ 8 1 U r t e d  under CZAR? ?brio I1 to de. 

termin@ whether future action rrrrrnted onder CEAR? ?hau 111 

The moosd rrra, tocrted near the 

Eart Guard Gate, contained 1,405 d r u m  filled with depletod orrairm rad brryllium 
wastes. Tbe writes were mostly solid, however, aome drum were filled with lrthe coolrnt 
(r mixture of about 7oW hydrrulic oil and 30% nrboa t~8CUOttde). Cleanup of the 

mound area v u  rchirvrd ir 1970. rad the mrterrrb removed were p.ckr#ed rad rblpped 
offsite as rrdiorctAve WrStL Sub8equeat soil s8mplin) ia tbo vkiahy of tbe excavated 
mound area indicated 0.8 to 112.3 dPW8 r l p h  rctlvlty tbh ndlorctlve coatrmiartioa 
V l l  thoufit to have come from tbe 903 drum stotrge area rather thra horn the mound 
area (Owe8 1973). 

A limited qu8atity of mineral oi l  rod solvents, 810n# with the rlphr contrminmon, 
may remain in the roil from leakin8 18th coolrat. 

CERCLA Finding - ?oritire for FFSDIF, ?A, rad ?SI, however, there b a08 ruffi- 
cicnt iaformrtior to nlcuhte  H I S  rod koIRS Migration Mode S c o r a  

?laand Futuro Actio8 - A CEAR? )bu, I rccoanriruna field study will k COP- 

ducted to determire tbo ptueacr or rbaeaco o l  hazardous substances rad tho poteatirl ror 
miarrtion &to rubw eaviroomenul prthwrw Brud on tbe r a u l a  of tbir rtudy, r p  

proprfru rcdor wilt k Uk8L 

Outsf-scr- 

rice praceu write t r n b  cxirt north of buildis8 771. There trnb hrve been dlrcoantcted 
from their respective source rystemr 80d prriodicrlly fill with youndwrter that hrr to be 
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pumped Into t h e  new process w8src  system 

thrt these trnkr may have lerked Process w8ste whi le  io use 

Inform8r1on from the inrc  

Plraned Future Actioa - The trnkt will be included in the onsite rank inventory 
(Set V B6 d) A C U R ?  ?ha& 1 reconnritl8nce field rtudy will be conducted to deter. 
mine the presence or 8bsencr of  reSidU81 rrdiorctcvlty 8nd the potcntirl for m18rrtion 
into various environmentrl p r t h w r y r  brsed On tbe results of  this rtudy, rpproprirte 8e- 

tion will be trkek 

From tbe late 
19501 until 1910, rix concrete t 8 a h  locrted 8181 O f  Bo1ldin8 774 wero used to hold process 

writes. The protest wrstes were 80 rqueour solution with pluronium. UtmiUm, acids. rod 

causticr There trakr frequently overflowed. and one overflow in tho Irte 19508 flowed 

down the road toward Walnut Creek (Owen J973). Them tanks were removed in the early 
l97Or Detrilr on the 8mount of decoatrm~ar t~on  were not found in the litenture. 

Noarrdimctivr materds. primarily sodium, potrulum, suulf ur, rad nitrrtcr. in tro- 

duced into the environment from Ic8ks in these tanks m r y  no lon8er be detectrbfe 
R e s ~ d u r l  surface rrdio8ctrve contrminrtion should hrve been removed duria8 rbc f8dlO- 

metric survey 

CERCLA Findin8 - ItemedJ8l 8~1100 completed; verrflcrtlon vi11 be mrde under 

CEAR? Ph8to V; theretor8, 8 CEACLA findin8 Cor FFSDIF, PA, 88d PSI 18 not 8ppfOprl- 

ate, nor is HRS rad MHRS Mi#rrt~on Mode SCOrrEb 

Plrnned Future Actioa - Step8 will  be trkea to idcatify rad plra for r a y  continu- 

in# monitorin8 rquiremenu seeded to demonstntr coatto1 of 8ry potenti81 m ~ r r t r o n  or 
to recognize future problem 8depUBtdy. Approprtrte rctioa will  k trkea 1s accessrry 

a ?erroar 

btcrviowed meatloaed thr t  on* larw OVWnOW ocrrrrT8b 8t tho r r d h c t h  llqrid wasle 
storrge t 8 n h  located routh of Building 774 (probably tbe pim brerk thrt occurred in tbe 
late 19708), The Iiquid-contriain# plutonium, rmericium, rad possibly urrarum-flowed 

towrrd the front of the buildln8. This overflow wrs immedirtely clerard up. 



Aaother spill of process w8stc occurred at Bui ldin#  774 In J u l y  3381 

m a ~ e r i r l  dried, radiological measuremeats of the area mdtcated no T+- 
rbove backaround (PC 198Sb) ~oor8dto8ctive mrter18ts introduced Ito thr 

from there overflows or spills may no longer be detectable. Althouih w f a .  X , O ~ X  I. 
rty above background was removed during the rrdiomctric suwet,  the rmouet of aICnr 

contamination rtmrrniag in the subsurface soil wound the tanks 18 unknown. 

CERCLA Findin8 Positive for FFSDIF, ?A, rod PSI, howew. there is not suff1- 

cient in forer t ioa  to crlculrte HRS and MHRS Migrrtioa Made Score& 

Planned Future Action - The tanks rill be included io the onsite trnk inventory 
(See. V B 6 d). A CEAR? ?hrse I recOnnri88r~~1 field study wil l  bo conducted to deter- 
mine the presence or rbseoce of h828rdOUS rubstrnces m d  the potenthl for miantion into 
V 8 r i O U l  eavironmentrl prthwryr Erred On the teSUlU o f  this ctudy, rpproprirto retioa 
will be tikea. 

-me - some of t h o w  Irterviewed men- 
t iored th8t in the early 19101, uak &6 (ra underpound Ceawnt boldioa t8ak for no 

trates rad contrined plutonium rad uranium. They rho mentioned thrt the rrer h8S srace 
been paved over; however, they were not sure how mueb mrterirl wrs cleaned up prior to 

diorctive liquid Watt@) overflowed. mir OWrfIOW (about SO 10 IO0 PI) WrS hiah in 0:- 

p8Vlfla 

Althou#h surf8ec rrdiorctivity above brck#round w8s removed durina the radio- 
metric survey, the amount of rlphr eootrminrtioa rrmrinia# order the pavement is un- 
known. NOnr8diOrCtiV8 materirls introduced into tbe environment from this overflow 

miy no longer be detectrblr . 
CERCLA Findin8 - ioritfve for FFSDIF, ?A, rad KT; boievor, tbere is not suffi- 

cient informrtioa to erleolrtr HRS rad MHRS Marrtioa Mod8 Score& 

?lrased Futuro Action - Tbe tanka will be included ia the oadtr rrak lnveatory 
(Sic V.B.6d). A CIEAII? ?bur I rrtasari#saeo fb lb  study rill k mmdoetrb to deter= 
miao tho preuece or rbsrece of brurdoru rubstrecar rad the potratirl for mipat ier  into 
varlour enviroameaul p8thwrys. Brud on tbr result8 of tbb study, rpproprirt8 rcrion 

will be trkco. 
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w. Valve  Vault 7- 700 Persons intcrvlcwcd -(1 

that sometime prlor to 1973, V8lVC vault  7 coatrollin# the 800 Complex CPI ln  

line, loerted on Srfie Avenue, overflowed ,suth 

Buildinfi 707. Tbry  grid they believed this liquid could hrve coatrincd .ticrnia,m, Or88n1 
o~ls,  beryllium. nitric acid. hydrochloric reid, rad  fluorides. The vrlve vault W8S re. 

placed in W r c b  of 1973 There hrve been other overflows, the mort reeeqt occurred in 
April 1983 (PC 19858). 

The liquid flowed rlong the rt 

Most of the noarrdiorctive m8tCrilh introduced into the caviroamaat from these 

overflows mry no loaier  be detectrblc Surfrce r8diO8CtiVitY 8bovr brckfirouad Should 

hrve been removed durinfi tbe rrdiomctr ic survey. 

CERCLA F i n d i a l  - Positive for FFSDIF, PA, tad ?SI; however, there is not ruffi- 
cleat information to crlculrte HRS or MHRS $corer 

Planned Future Actroa’ A C U R ?  ?hrw I recoaariuraco field study will be COD. 

ducted to determine the presence or 8bSnCe O f  hrrrrdour subrtrncu rad tho poteatirl for 
mifir8tioa into vrriolu environmrntrl prtbwryr B8Wd 0. the rarlu of this study, r p  

proprirtr action will be trkra. 

I 

-.r. be we? 1- 700 Arm Some of the people intcr- 

vlevcd mentioned tbrt  the srnit8ry sever line broke somewhere k t w w s  BuildiaBr 779 
8ad 777, rad  thrt this brerk resulted ia Some lOw-kvd ridi08CtiVe coatrminrtion of the 

hillside. The only rrdrorctrv~ mttWl8l crrrird in W W W  line8 W8S the lrundry efflueat 
from rbout 1969 to 1973. The hillride is rbout w)o f t  north of this loertioa 

The mrteri8lr introduced into the rnviroanrnt from this sewer line brerk (mostly 

water cootrrnisa uni tary  wr)te# rad lruadry wrrter) may a0 loafier bo detectrblc except 

for r r d i o i r o t o ~  Surfro rrdiorctivlty above bickfirouad shorrld havo k e a  removed dur- 

in( the r l d i o w t t i c  suvoy  88 tho O b a t  

CERCLA Findial h i t i v e  for FFSDtF, ?A* rad ?Sk bowever, tbare is not suffi-  
cient information to calculate HRS or hdiRS s o r a  

?lraaed Future Action A CEAR? ?h8W 1 recoanrir#ace Cfeld study will be coa- 
ducted to determino the presence or rbrence of hrtrrdous SubStrocrc lab tho potrotirl for 



I; 0- mi8rrtion into vrrious envtronment8l prthw8ys 

proptiate actroo wi l l  be trkea. 

Based on the results of 

ve LI 700 10 interviews, some 
people mentioned ci#bt locrtroar outside O f  buildro$a thrt received r8dloactive cootrm~nr. 

tive, liquid mixed wrsre coatrrning c8ostia or rcids), rad the 8 l C U  were sabsequeatly de- 

coOt8mln8ted. No environmcntrl h r u r d  should remain Addrtionrliy, sorfrce rrdioretrv- 

rty 8bOw brckarouod should h8Ve k e n  removed durini the r8diometrie rurvcy. 

tion from spills or le8kS Most O f  this COat8min8tiOE W8S liquid PrOCeSS W8Ste (8 rrdrorc- 

CERCLA Findins - Remedial rctioa completed; verifiatioa will be mrde under 

CEAR? ?hair V; therefore, D CERCLA fladh# for FFSDIF, PA, rad  ?SI is not rppropri- 
ate,  oor :a HRS and MHRS Mi8ntion Mode storin& 

Plrnncd Future Action - Rscoaa~irr8acc drtr  will k collected I S  prrt of CEAR? 

Phrse V to verify rad documrat tbc rdcqurcy Of  the remedirl action. Ir rdditios, steps 

rill ba Uk8a to identrfy rod pian for r a y  eoatiauiai moaitoriae requiremoatr needed to 

dcmoasttrtr control of rny poteatirl d i r r t i o r  or to reco8aiu future ptoblemg rde~ 
qu8ttly. 

u- Perrons ioterviewed men- 

tioned tb8t l o r - leve l  r8diorct:ve contamialt100 e X i s U  nortb Of build in^ 881 from h k S  10 

spilled near the 865 lurrd post. This art8 W8S immcdirtely clcracd, rnd 8 survey did not 
detect r8diO8CtiVity rbovr brck#round ICVtlS (x 198%). NO rWirOO1ar~t8l hr28rd rhould 

remain Additionrlly, surfrcc rrdiorctivity rbovc brcklround should hrve k e n  removed 

d u m 8  the rrdtomctric rurvry. 

the process V 8 W  I i O a  In rdd~tiOa, IO f8nUWy 19789 8 few 88iIOaS O f  proceu West@ W8) 

CERCLA Fiadiu8 .I Remedid actio8 completed; vctificrtiaa will be mrde uadct 

CEARP Phase V; tberefow, CERCLA findins for FFSDIF, ?A, 884 ?Sf ir not rppropri- 

818, nor is 8ad MWRs w8trtiOU Mod. SCOriEl. 

PIrnned Future Actior RecornrirrrnCO drrr rill k co~ected u prn of CLAW 
?hue V to verify 8nd document the 8deqUrCY of tbr remcdirl rctioa. 11 rdditioo, steps 

rill be trktn to identify 8nd plan for ray coatiruioa moaitoria8 requiremeat8 aeeded to 

demonrtrrte control of any potcntirl mi)rrtioo of to reco8oire future problems rde- 

qurtely. 



€ff- 700 Per so nr 

cloned thrt prior to beginom8 ev8POntiOa operations in Buildin# 374, the : .cnt p pe 

from Buildi08 774 to the 207 solar evtpor8tion ponds rc08rrtcd rad ltrktd These evapo- 

ratioo operrt~oos rtrrted IO 1980 rad oow ev8POrIte the efflUent from Buildin8 774 

Sroce the start of OpCfttiOOr io Buildioa 374. this DIN has OOt been used Materials in- 

troduced into the eoviroomenl from this lcrking pipe drmrged the vcgetrtion in loerlizrd 

rrert This 8rer vra Clerned up rod no Current V i S U d  evidence of this ierk exlsts. The 
pipe crrried 8 rrdiorctive rqueour solutio0 with crustics Or 8cidr The aaturrl bufferin) 

action o f  the soil would brve neutr8lited these C8UItiCS Or l e i d l  rod 10 rsvironmentrl 

brtrrd sbould rem81n. Additiooally, rurfrce r8dio8ctivlty rbove brckground should hrve 

been removed duriq the radiometric survey 

CERCLA Finding - Remedial rctioo comolcted; verificrtioo will be made under 

CEARP Phrso V; therefore, 8 CERCLA Ciodiog for FFSDIF', ?A, rod MI h not rppropri- 

ate, nor i s  H I S  rod MnRS kgrrtion Mode scoria& 

Plrnned Future Action Recooorut~ace drtr wi l l  be collected u part or CEARp 
?hue V to verify rad document the adequacy of the rcmcdirl 8 C t i O l  la rdditioo, stem 

rill be trkea to identify 8ad p h  for any cootinuiog moo it or in^ requirements aeeded to 

demOOStt8te control of ray potential m i ~ r a r i o a  or to recoanite future problems rde. 

qU8tCly 

w v -  Le w-1 tvcl  vc W 900 hul Some people 

interviewed mentioned tbrt, durioa some coostructioo rCtivltieS. the lor-lwei wasto dis- 

chrrac line between Building 99s rod Buildin# 774 hrd k e n  severed severrl times 

Materirls introduced lato the eoviroomeot from thela Ic8ks mry be mrsked by the rekrres 
from the 207 solar ev8pontAoo ponds. The low-level w8ate line carried 81 raucous wri te  

bi#h io oitrrter with ma11 am0Mts of plutoriur 

CERCLA findin4 - ?oaitivr for FFSDIF, ?A, and )sl; however, there is not suffi- 

chat  informrt~oa to c8Iculate H U  rad MwM Miarrtion Made h r m .  

?lrnord Future Action - Tbr rdditiorr) aubia planned for the 107 wlrr ev800n- 

don poods (%e. VA.3h) will tncomprss potrntirl coat8minrtror from thee rclerrrr A 

C U R ?  ?hru I recoanaiurnce field study w i l l  k conducted to detcrrnina tbe presence or 



rbrcace O f  h8rrrdous subst rocc~  80d the polcfltr8l for migrrtloa into v i r  

t8! p8thw8ys 

eavironmen. 

Based on the  results Of this study, rpproprmlc 8 C l l O O  w ~ l l  be #kea 

A A  
I 

&&& Prior to the early 1966% an i ~ t i n e r 8 t o r  w 8 l  located 81008 the Weat rcceas road near 
the pl8Ot'l oriaioal west boUOd8ry. This war I small ~aciaerrtor (firebox wrth 8 I O  to 20 
ft stack) used to burn offite=type r 8 s t a  PCOPh 8130 mentioned in ioterviews that de. 

plrtrd uraoium chips were burocd 10 tbir ~ncrnerrtor. Tbe ashu were either put into pats 

(located rdhcent to the rocincrrtot) or r e t 8  pushed over rbc side of tho hill next to the 
iocinerrtor into the Womaa Creek drrror#8. IaClO~r8tiOlr  w88 dircootinwd rad the IOCIO. 

erstor was demolished io the early 1960% The rsb pits w t r 8  covered with 1111. Tho types 

and 8mounts of hrtrrdou8 ¶ U b t t r D C t S  thrl m8Y fem8h 8t this am uokaown 

CERCLA Findins - Positive for FFSDIF, ?A, rad PSI, however, therr ia not ruffi- 
cieot ioformrtion to Cl lCUhkHRS 8nd MHRS Msrrtloa Mod0 Scores. 

Ptaaned Future Actroa A CEAR? Phase f recoanritrrmu IIeld study will be 

conducted to dctcrmloe the prewnce or rbusco Of brurdow 8UbrtaOcU rod tbe poteotirl 
for migration into various rnvironmeotal prthWay% Dried 08 the trrults of this study, 
8pprOQlhtc aCtiOa Will k trkce 

y,AJ& 700 ACgb ?crsonr iottrviewcd mratioaed th8t  

some process or lruadry waste linea from Buildin# 771 drained ioto tbr Walout Creek out- 
fall for the first couple of years of buildioa oucrrtionr Tbe exact time is unknown, 
however, it would hrve beca in the mid-19Sk 

The mrtcrirlr introduced into the esvrroomeat from tbrw waste Ilnea (rodrum, 
pot8rsium, sulfates rob nitrates) would eo lon#er be detectable, r i t b  tbe pouibla rxccp- 
tioo of r r d i o i m t o p ~  However, kcruse the proceu waste wu rot well cbrr8cteritcd io 

early operrtronr, rddltlorrl bra 81) needed to d8WdOr if other r d d u r l  aonrrdlorctivc 
h828rdOU8 rubsmnca rem& ir tbr covironmcst r t  this lOC8tIOL RrdiOlo#i~8l monitorin# 
of aelcmd locrtioar on this stream chranel is performed 8Da\ld!y, mb these bat8 do not 
indicrtr level8 of radioisotope8 rbovr applicrbb anndrrds ( A m  1974 through AEMR 
1989. 

CERCLA Fiodiaa - Positive for FFSDIF, PA, rod S I ;  however, there is oot ruff:. 
C i e O t  iaformrtioo to calculrte HRS rnd MHRS hffi)rrtiOa Mode %we#. 



Planned Future ACtiOn - A CEARP Phase 1 reconnaissance fletd study W I I  

conducted to determine the presence or absence of hazardous substances rod the pote7rlal 
for  rnqrrtion into various environmental pathways Bared on the results o f  this study 

3pprOpri8tC action will be taken 

W.V. Oil Burn Pit Nymbcr 1. 300 - Buildin8 33s is eon- 

srructed over oil burn pit number I and 8 lithium metrl destruction S l t C  This pit Was 
pled in 1956 to burn or1 containing depleted urrnium. I t  cootrioed residurl by-products 
from buroina operations 8nd was covered with soil (Owen 1973) 

CERCLA Finding - Positive for  FFSDIF, PA, rad PSI, however, there is not suffi- 
cient informition to CikUhte HRS rad MHRS mgr8tiOn Mode &Ore% 

Planned Future Action - A CEARP Phrse I recon~rissance field study will be 
conducted to determine the presence or absence of hrrrrdouS substances rad the potential 
Cor migration into various environmentrl prthways Based On the resultS of this study. 
appropriate action will be trkea 

Pit N w r  2- 9- Oil bura pit number 2 

v 8 l  locrted close to the mound We8 north of the 903 drum StOr8ge 8rC8 This pit was 

rued in 1957 rad from 1961-1965 to burn rpproximrtely 1,083 drums of oil contrining 
uranium. The  residues from the burning operations r a d  some flattened drums were cov. 
ercd with backfrll The pit was subsequently clerned up and removed durina the 1970s. 

Clernup operations required the excavation of a hole 8pproximately S ft deep (Owen 

1973). 

CERCLA Findiog - Rcmedirl rction completed; verificrtioo wil l  be mrde under 
C E A R P  Phase V, therefore, 8 CERCLA finding for FFSDIF, PA, rad PSI is not rppropri- 

ate, nor 1s HRS r a d  MHRS Miarrtion Mode scoring. 

PlrnnCd Future Action - Recona8issrnce d i t 8  will be collected 8s prrt of CEARP 
Phase V to verify rad  document the 8deqU8Cy of tbe remedirl rction. In ~ddition, steps 

vi11 be t r k r a  to identify r e d  plrn for ray coatinuin# monitorin# requirements needed to 
demOfiStr8t8 Control of m y  patenti81 miarrtiou or to recogairc future problems rdc- 

qurtcly. 

Mlom v, ?yr v.n 
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900 The ilud@e from the s t  

treatment plant i s  collected in dryin8 beds rad. once dried, is prckrged rad rh p r r ,  

site for disposal 8s rrdiO8Ctive waste The Only radioactive mrterirl tk- entered 'kc 

sewage treatment plant was radioactive laundry effluent from about f969 to 1973 Prtor 
to 1983, some of the dried sludge became rirborne and w r s  dispersed around the drytng 

k d s  and on both sides of the perimeter fold e8St of Building 99s during prckr#ing oper. 
ations Conccntrrtioas of residual 

hazardous substances introduced to the environment from this windblown slud#r are un. 

known 

Those operrtrons are now conducted in rn  enClOSUre 

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there is not suffi- 
cient infOtm8tiOn to C8kUf8tC HRS and M R S  fi)r8tiOn Mode eores. 

Planned Future Action A CEARP Phrse I reconarlssaace field study will be 
conducted to dctermtne the presence or rbsencc O f  hrzirdous substances 8nd the potentid 

Cor migration into various eovironmeotrl pathways Brsed on the results of this study, 

appropriate action will be taken. 

loa && PerSooas interviewed mentioned 

that several small spills of nitrate wastes occurred around the outside of Buildin8 123 
These wastes may have contained radionuclides. The nitrites introduced into the envi- 
ronment from these small spills would probably not be detectable The radiometric survey 
should have idcntif led any areas with radioactivity rbove background levels, and ray ma- 
terial found should hrve been Ck8ned up. packr8ed, and shipped offsite to a DOE dis- 

posal facilrty 

CERCLA Finding - Remedial action completed, verification will be made under 

CEARP Phase V, therefore, 8 CERCLA finding for FFSDIF, PA, and PSI is not appropri- 

ate,  nor IS HRS and MHRS hG8rrtion Mode scoring. 

Planned Future Actioa - The r8diOmetriC survey data will be completed by CEARP 
rad used to verify rnd to document the rdequacy of the remediil r c t ioa  In addition, 

step# will be t8kea to identify rad plam for any ~ ~ D t i n U i n l  monitoring requirements 

reeded to demonstrate coatrol of any potentirl d g r r t i o a  or to reco~nite future problems 

adequately. Bucd on the results of  these drta. approprirte action will be a t e &  

DO44655 
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W V  haw 800 A r U  In January 17 he 

u n i t a r y  waste llne located south of Bulldlng 881 leaked cd, 
a n d  an errthen dike was placed to prevent seeprge into the south interceptor ditch ( p c  

I985b) The ooly radiorctive material that entered the sanitary sewer system was rrdioac- 

The WlSte l i n e  was r e  

tj\e laundry effluent from 8bOUt 1969 to 1973 
SJte is unknown 

Whether hrtardous substances exist 8t this 

CERCLA Flndrns - Positive for FFSDIF, PA, rod  PSI, however, there i s  not ruffI- 

c ient  informatron to calculrte HRS r n d  MHRS Mgration Mode Scores 

Planned Future Action - A CEARP Ph8SC I rcconnaisuncc field study will be 

conducted to determine the presence or rbrence of hrtardous S U b t t 8 n C C S  rod the potentirl 
Tor migration into v8rious cnvironment81 prthways Based on the rerultr O f  thir  study, 
appropriate 8 C t i O n  wi l l  be t8ken 

There arc ¶CVCrrl 
uoder8round concrete tanks located south of Buildtog 441 that coatrined nitrates r a d  p ~ s .  

s ib ly  rrdionuclider. Persoos interviewed mentioned thrt these trnkr mry hrva leaked. 
T h e y  were p8rt of the Otigh81 process W I S t C  system and h8ve not k e a  removed 

V . U .  .I . -ks. 400 

CERCLA Find108 - Positive for FFSDIF, PA, rod PSI, however, there IS not suffi- 
c i e n t  informatron to crlculrte HRS rad MHRS M~grrtion Mode Scorer 

Planned Future Action - These tanks will be iocluded in the onsite trnk inventory 
(Sec V 9 6  d) A CEARP Phase I reconarasrnee field study will be conducted to deter. 
mine the presence or absence of hrzardous subst8nces rad the potcatirl for mi8rrtion into 
various environment81 prthways. Brtcd on the results Of this study, 8pproprirtc rctioo 

rill be trkcn. 

V.A.3.ec. Prl- 900 %me of those interviewed said 
thrt in 1965, 88 rrer southwest of oil burn pit number 2 W8S used to ddrtroy woodeo pal- 
kts. The types of hatardour tobrtrnces or rrdioauclider thrt my brve been spilled on 

there pallets is unknown. This site was removed in the 1970% 

CERCLA Finding - Remedial rctioa completed; vcrificatioa w i l l  be made under 
CEARP Ph8M V; therefore, I CERCLA findin# for FFSDIF, PA, and PSI is not rppropri- 
ate, nor is HRS and MHRS Mgrrtion Mode scotin#. 
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I Planned Future Action - The radiometric survey datr will  be compiled by L 

In ad* 

9P 
r n d  used to verify 8nd to document t h e  rdequrcy or the remedial a c f ~ o n  In, 

steps wi l l  be taken to identify and plan for ray  cont inuing  monitoring requirements I 

needed to demonstrate control o f  a n y  potential migration or to recognize future problems 

adequately Based on the results of  these dat8, approprirte action wil l  be trken 

, 

V.A.4. Sites with -e N w c t l  ve u o u s  C h w  W u  
Trblc V-4 lists potentirl CERCLA sites 8t the p h o t  known or suspceted 

t o  have nOnradiOPCtJve hazrrdous waste or contamiortioo Becruse oone of these sites 

contrin rrdioisotopes, MHRS Mgrrtion Mode scoring is not rpplicrble These sites are 

discussed in  the same order 8s they are listed in Table V-4 

Persons interviewed 

mentioned thrt the are8 immediately south of Building 374 received some cooIra# (ewer 
blowdown (contrinin8 chromrtes r a d  alaicldes) The rmouat o f  these mrterirlr thrt may 

remrin in  the environment at this site is unknown 

-To w t r  B1o wdown. 300 

CERCLA Findin8 - Positive for FFSDIF. PA. rad  PSI, however, there i s  not suffi- 
c ient  information to calculate a HRS M~grrtion Mode Score 

Planned Future Action - A CEARP Pbrse I reCOOn8iSS8nCe field study will  be 
conducted to determine the presence or absence of hrtrrdous substrnces rad the potedtirl 

for mi8rrtioo into various environmentrl p r t h w r y s  Based On the results of this study, 

appropriate action will be taken 

V.A.4.b. C o w  To wer Blo wdawn- 100 Persons interviewed 

mentioned that there was some cooling tower blowdown routb of Buildin8 174 thrt 

draiaed northward into North Walnut Creek Tbrs wrter contrined chtoaatcr rad  8181- 

cider. They probably referred to the cool~n# tower spill of rbout 400 #a1 that Ierkcd into 

8 storm drain ne81 Buildin8 779 in DcCemkf 1976 Anrlysrr O f  this spill indicrted rbout 

SO ppm tot81 chromium in the water spilled (PC 198Sb). 

CERCLA Findins - Positive for FFSDIF, ?A, 80d PSI; bowcvcr, there is not suffi- 
c ient  information to crlcolrtc 8 HRS M ~ ~ r a t i o a  Mode Score. 

PlaMed Future Actloo - A CEAR? ?hrw I ~ e ~ ~ o n r i s s r a ~ e  field study w:ll be 

conducted to determine the presence or absence of hrtrrdous substrnces rad the poteatirl 

DO44657 
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l o r  migrat ion  i n t o  various environmental pathways 

I ppropr 1 8  te act ion w 111 be taken 
Based on the results o f  this study, 

V.A.6.c. Oil 800 A r a  I n  1973, there was an oil leak, 

believed to be from the fuel oil  storric tanks (See V A  4 0 )  on the hillside south of 
Buildinfi 881 Straw was used to limit the sprerd O r  the oil, and the oil-sorked straw rnd 

mil were removed and placed in the present onsite lrndfill  (Owen 1973) The concentrr- 

CIOO of fuel oil reSidU8lS remrinina ia the envitonmeat a t  this site i s  unknown 

CERCLA Finding - Positive for FFSDIF, PA, and P S I ,  however, there i s  oot sufli-  

c ient  informrtion to calculrte a HRS Migration Mode Score, 

Pionned Future Action - A CEARP Phrse I reconnrissrace field study w i l l  be 

conducted to determine the presence or rbseoce Of hrzrrdous substraces rod the potrntrrl 

for migration into various environmental prthwrys Based on the results of this study, 

appropriate rction will  be taken 

V.A.4-d. Oil Luk, 400 Area fn November 1977, 88 underground oil 
leak was discovered nett Buildins 443 (the steam plrnt) The Ierk was from 8 trrnsler 

pipe that was excavrted and reprired 011 has been periodical~y spilled in this 8rer. rad 

in July 1983, hish sroundwrter forced O i l  O u t  Of the soil near this buildins (PC 1985b) 

T h e  contentrrtion of oil residurlr rcmrining in the environment at this site is unknown 

CERCLA Finding - Positive for FFSDIF, PA, and PSI; however, there is not suffi-  
c i e n t  information to calculate 8 HRS Mgrrtion Mode Score 

Planned Future Action - A CEARP Phase I r~connaissra~e field study wil l  be 

conducted to determine the presence or absence Of hrzrrdous substrnccs rad the potentirl 

for migration into various environmentrl p8thwrYs. Based on the results of this study. 

rpproprirte rction will be t r k e a  

la 1958, rpproximrtcly 30 to 50 
d r u m s  of oil sludge from clcrniog StOrlgC trnkr (SC. V A 4 o )  were emptied into 8 pit 

south of Buildin8 881 The pit was covered with fill (Owen 1973). The concentration of 
Cocl oil retjdurlr remaining in the environment 8t this site is unknown. 

DO44662 



CERCLA F i n d i n p  - Positire for FFSDIF, PA, rnd PSI. HRS Migrillon Mode Score 

9 (Appendix E) J 

Plrnned Future Action - This site will be evaluated under CEARP Phase I1 to de- 

termine whether future action i s  warranted under C E A R P  Phrse 111 

V.A.4.f. ,Fuel Oil Lrrk, 300 A= 10 August 1981. approximrtcly 200 
The are8 was subsequeotly gal of fuel oil (r2 diesel) w r s  spilled oorth of Building 374 

cleaned (PC 1985r) 

CERCLA Finding - Remedial rction completed, verification will be mrde under 

CEARP Phrse V, therefore, r CERCLA finding for FFSDIF, PA, rnd PSI is not rppropri- 

ate, nor i s  HRS Msrrtion Mode scoria# 

Planned Future Action - RecOllnllSS8nCe d r t r  will be collected 8s part  of CEARP 
Phase V to verify rad  document the rdequrcy of the remedirl rction Io addition, steps 

vill be taken to identify r a d  plrn for ray  coatrnurns monitorsng requirements needed to 

demonstrate control of any pOtenti8l migration or to recognize future problems rde- 

quately 

Y.A.4.1.uel Oil 600 . One of the fuel oil troks (facility 

221) locrted south of Central Avenue rnd west Of 7th Street overflowed in JlnUiry 1971 
vhile being filled Thrs overflow (rpproximrtely 700 g8l) was contained within the diked 

area, clcroed up, rad  the oil recycled (Pc 198Sb) A similar spill o f  rpproximrtely 400 

1.1 occurred in Fcbrurry 1979 

CERCLA Findin# - Remcdirl rctioa completed, verifiertion wi l l  be mrde under 

CEARP Ph8Se V, therefore, 1 CERCLA findin8 for FFSDIF, PA, rad PSI is not rppropri- 

m e ,  nor i s  HRS Mi#rrtion Mode scoring. 

Plraned Future Action - Re~0nnriss8nCe dr t r  will be collected 8s part of CEARP 

?brsc V to verify r a d  document the rdequrcy of the remcdirl rction. In addition, steps 

r i l l  be trken to identify rad plan for m y  coatinuini rnoaitoriofi requirements needed to 

dcmonrtrrtt  control of m y  potentid f~igrlltion or to rCCOgd~e future  problems rde- 

qU8tdy. 
I 



U 4 . h .  1 1  Buddin4 13s ts 

this location by plrcrn8 i t  10 trenches rad  rerctrn8 it w i t h  w8ter. t h e  residues were eov. 

cred with so11 la rdd~troa. the 335 Are8 (tod later the burldrn8) w r s  used b y  the fire de. 

prrtment for trriniog (Owen 1973) 

constructed over 80 old I t th tum metal de¶trUCtton Site  Lithium metal W 8 S  disposed of a t  

CERCLA finding - Positive for FFSDIF, PA. r a d  ?SI, HRS Miarrtroe Mode Score 

8 (Appendix 8). 

Plrnned Future Action - Thir site wil l  be evrlurtcd uadtr C U R ?  ?has8 11 to de- 

termine whether future retion 1s wrrrrated uoder CEAR? Phrre 111. -- vc The 9SZ area. the 
reactive metrls dertructroo site, ir located roulh of the 903 drum rtorrac ~ e a .  This rite 
wrs used durio# the 1950s rad 1960s prim8rily for the disposal of lithium men1 (400 to 

SO0 Ibr of lithium crrbon8te) buried 111 trencher la addition, liquids (type uokoown) 

were occrsionrlly burned 81 this locrtroo (Owen 1973) T h r  types rad qusntities of  bar. 

8rdOUS mrterirla remiinin8 rt this site are uaknowo 

CERCLA Finding - Positive for FFSDlf. ?A,  and PSI, HRS hfj#rrtiOa Mode Score 

16 (Appendix E). 

Plrnned Future Action This site w i l l  be evSlU8ted uodtr CEARP Phrse 11 to de- 

termine whether future rctioa is wrrrratcd uader CEAR? Phrst 111. 

Prior to the ~ ~ i d . 1 9 7 0 ~ ,  I non- 
radioactive chcmjcrl rtora#r we8 exirtrd e81t of Buildin$ 5Sl. Thh rrer wrs  used to 
store drum Quantities of acrds, oils, rorpc, rad WlVentL Records iodiute tbrt h k ¶  mry 

h a v e  occurred in this ~ 8 8  (Owen 1973). The quaatrty of solvent thrt remini  ia  the roil 
8t this site is uaknowa 

CLRCLA Fiadirr# Cotitive fat FFSDII. ?A, rad PSI, however, there IS 801 ruffi- 
tieat iaformrtiaa to crleulrtr  II HRS Mi8rrtior Made Scorr 

Plraocd Future Aetior - A CEAR? ?h8s8 1 recoan8iss8nee field study will be 
conducted to determine the presence of rbreace O f  hrtrrdour subrtmca rad the pOteOtiJl 
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for mr#rat~on into v8ti(rus enviroamental prthwrys 

rpproprmrr action will  be taken. 

Based on rhe results of this w d v ,  

VA- Ar- Arm Duriou the  1970s. toca- 

tioas both aorth rad west of Building 664 Were used for f~berulrurn~ waste prckrnu 
boxes Persons rntervlewcd men tioned thrt  these lOC8tiOaS may eoatrir sprlled polyester 
resin, peroxide crtrlyst mrter~rlr rad cleralns ralvcats. The cbcmierl ~oocenttrtioni re- 
mrinin# in tbc sod at  thew sites rre unknown 

CERCLA f ~ n d i o l  ?oiitlve for FFSDIF, ?A, rad PSI; bowever. tberr  is not suffi. 
cient iaformrtioa to crlculrte 8 HRS Migrrtioa W e  Scora. 

Plrnned Future Action - A CEAR? ?has8 I recomamanee field study will be 
conducted to determine the preicoce or rbscoce Of brrrrdous sobstracu and the potential 
Tor mi#rrtioo into various eavIrOnmeatrl prtbwryr Based 01 the remla of  this study, 

rpproprhtr rction will k trkte 

?ersou iaterrkveb msatloaed 

t h r t  prior to 1969, the ire8 c u t  of Rodding 881 V U  usad for dumping Uqdd 8nd for diss 

posing of empty d r u m  (type of liquid or resldorl mrterirl in #bo drum waa uaknowa). 

The #round surface was covered with S C r W  lnetal rad disturbed, iadicrrin8 burial of 

some type. ”be coacentrrtion of brrrrdoui mrtcrirl th8t m8y be present Sa the soil at  

this site IS unknown. 

. .  

CERCLA Findial - POSiCiV8 for FFSDgP, ?A. 8nd PSI; however, there is not suffi- 
cient information to crlculrte r HRS M g r r t ~ a a  Mode Score. 

Plrancd Future Actioa - A a A R ?  ?bru f reeoooritaace field study will be 

conducted to drtrrarrre tho pmence or rburte d bltrrdou subtraces and tbe potential 
for migrrtioa jato nrious enviroameanl p 8 t h r r y r  Brwd 00 the r a u l o  of this study, 

approoriate rctioo rill k taken. - ldb &$& penoar interviewed men- 

tioncd thrt tho arm south of buildha 881 w u  used to buy oaluowa ChemiCrl% 

Coacentrrtionr of hrurdow mrtcrh1s that remai. ia the rail It tkh site r n  unknown. 



CERCLA Fmd1a8 PoYittve for FFSDIF, PA, r n d  PSI. h o w v e t .  there I S  not s u f r I .  
cicnt lnformrtron to crlculrte 8 HRS Miarrrion Mode Score 

Planned Future ACtrOn - A CEARP Phrse I reconna~ssancc field study w ~ l l  be 
conducted to determme the presence or rbsence Of hrrrrdous substraces and the potentral 

for mr#rrtron into vrriour ClVilOQmCltll prthwrys Based 00 the  results of this study, 
ipproprirte rctioo will be trken 

V.A.4.a. Persons interviewed mrntionrd that a n  
outfrll  exrstcd south of  Buildina 881 This o u t f r ~ ~  probably was the pipe on the hillside 

south of Buildiaa ($1 that dischrr@ed wrter IO December 1977 Water sreplr¶ drtrrmined 
that this p:pe is r clernout pipe for 8n overflow line from cooling tower (?C 1985~). 

CERCLA Finding - Positive for FFSDIF, PA, rod PSI, however, there M not suffl. 

cicnt informrt~oo to calculrtc a HRS Migration Mode Score. 

Plraaed Future Action A CLAR? ?hrW 1 r e c o o n r ~ ~ n c e  field itudy will be 

conducted to determioe the presence or rbrence of brtrrdour subrrracec and the poreattrl 

for migrrtioa into various eavironmentrl RIthwrYr Based oa the resulu of this study, 

rpproprirte rttron will be taken. 

PerSOOS interviewed 
rtrtcd thrr rabcatos was placed 10 two OUt-Of-ServlCe *6 fuel O i l  trakr locrtrd south of 
Burlding 881 rad thrt the trnks were then filled with concrete (K: 19$h) 

-uel . .  v 800 

CERCLA Find108 - Positive for FFSDIF, PA, rnd PSI, however, there Is not suffi-  
cient rnformrtioo to crlculrte 8 HRS Mi8rrrron Mode Scorr 

Plraaed Future Actio8 - The t r o b  wil l  be included ia the oorite frok inventory 

(SCC. VB6.d). A CEAR? ?haw I reconn~issance field study will  bo coaducrrd to deter- 

mme the pruenco or r b ~ n c o  of brtrrdour ¶Ub¶trOCeS rad the potcotid for mi8rrtioo into 
various rnvironmeoul pathways. B a d  00 the rcsulu Of this study, rppropriru rctioa 

rill be t8kra. 

In September 1970, rpproximrtrly 

1.500 gal of sullurrc rcid was spilled inside Buildio8 443 rod drrioed eutwrrd from the 

, q:l v,- ' ' .  



These acid8 would have ken neotrrlired by the bufferis# 8cttoa of the soil. rnd 

the resultin# by-products would have bees bealso rnd bi8hly mobile io the environment 

No cnv~ronmentrI hrrrrd rbould remria. 

Plraned Future Action - No further r~ t ion  is  wrrrrnted. 

?enow intenlered mrntroaed th8t  8 

drum coatrinia$ 8 dxture  of aitrlc reid rad hydrochloric acid leaked mar the e u t  #ate 
of Burldin) 371 io 1983. This rcid would hrve kea quickiy WUmlImd by the brfferin# 

actio0 of the rail, rod tho resuItio8 by-product8 would h8Ve k e n  k d @ O  rad hiably mo- 
bllr rn the rnv8ronment. No cnvironmenml hrurd should remain. 

CERCLA Fiadht - Nqrt ive  for FFSDIf, PA, rnd therefore, 8 HRS Mi#ration 
Mode Score ir not crlculrtcd. 

Plrnned Future Action - No further rctioo is wrrrrnted. 

4.r. J ?maor iotervirwed mro- 
tiooed t h i t  there had been 8cid rpillr both aorth rod west of  Building 881. Spilled mrte- 
rial was washed down with -tor to dllotr the rcid 8nd disprnr it 08 the #round. 

The dilrt8 rei& wodd h8VO k e a  quickly nertrrlized by the bofferiaa action of 
t h e  soil, rod tbo raultia8 by-prodoea would brvo beta kniw rad bifibly mobile ia the 
environment No environmcntrl brrrrd thould remain. 
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Plraaed Furure Action No further letion is Wrrfrnted 

V-&4.SA 700 a From the start of opcrrrron 
to t h e  prcscnr, numerous rmrll h k S  8nd S p i h  Of ClUStlC and reid h r v r  occurred in the  

area around Buildta# 771 while trakr were beins filled rad rad mrterirl was bein8 trans. 
ferred Potrs~rum hydroxide rad sodrum hydroxide supply t80kS are locrttd south of 
Buildinn 771, rad hydrofluoric rcid (HF) is hradlcd r t  the HF rtorr8e area (Owen 1973) 

Durlnfi the interviews, people mentioned thrt there hrd k e a  smrll leaks r a d  gpills 

8t  the caustics receiving rrerr north rad south of Buildrnfi 774. Thrro spill8 were washed 

down with water, dilutin# the spilled material rad crrryiag the diluted chemic81 away 

from the buildma. 

The crustics and/or acids would have bee0 QurckLy neutrrlited by the buffering 

action of the soil, r a d  the rerultinfi by-produce (sodium, P O t 8 u i U 4  sulfrtea, rad aitrates) 

would h8Ve been bcaian rad  highly mobile in the envitomeaL However, the fluoride 
concentrrtions remainin8 in the eoviroomeat are unknown. 

CERCLA Findinn - Positive for FFSDIF, ?A, rad PSI, however, there is not suffr- 

cient informrtioo to crlculrte 8 HRS Marrtion Mode Scorc 

Plrnacd Future Action A CEAR? Phrse 1 recou~a1st8occ field study vdl be eon- 
ducted so dctermiae the pretence or 8bSenCe Of h828rdouS substraces rad  the potratrrl for 

miaration into vrrious envrronmentrl prthw8yS. based on the results of this study, 8p- 

proprirte rction wi l l  be trkea. 

U 4 . t  460 &$& J r  1978, rpproximrtely 1,OOO 881 of 

concentrated sodium hydroxide w8s 8ccidentally released from the sterm plrat C8tCh brsin 
to the Central Avenue ditck This liquid VIS diverted to reteation mod B-1 oa South 

wrlaut Creek for temporary costriamest rad oeutralirrrtioa. Several actions were trkea 
thrt  preveatrd the mrtrrirl from Irwin# the plant After rlua YII rdded to neuurlire 
rbr c o a t m u  of retention pond Cl, the liquid in retention pond CI w u  mnsferrrd to the 
207 solar rvrporrtroa pond &North (K: J98SbL Any sodium hydroxido remaisin8 in the 

environment would brvr been orutrrlircd by thr bofferia8 actio0 of thr soil No eavi- 

ronmebtrJ hrtard should remrin. 



CERCLA Fiadial - Ne88tlve for FFSDIF. ?A, and PSI, therefore, I HRS Mi#rrtlon 

Ciodc Score is oot erlculrted 

Per- IO AWll 1981. I JJ-881 
drum of bydroien peroxide m s  dropped I t  the eoroer of Jtb Street rad  Central Avenue. 

The drum rupturtd, 80d the liquid w8S COatrined in 8 hole du8 8t this laertion The hole 
va s  subsequeatly covered (PC 1985b) This spill would hrve been neutralrtrd by the  

bufferin8 action of the sorl. No ~ ! B V i r O O m e ~ t 8 1  hrrird should rcauie 

CERCLA Findin8 - Ntirtive for FFSDIF, ?A, rad PSI. therefore, 8 HRS Mi8rrt10n 

%de Score is not CdCU18tCd. 

Plraned Future Action - NO further action is wrrrrnted 

u 4 - v .  - 400 &$&, ?enon# intewkwed men- 
tioned that prior to 1979 both the southwest 8nd r a t  ride of Bafldia~ 4U were used for 

ronrrdiorctive rolvrnc rtonar. Becruw O f  mnot leaks and spill& there locrtioni mry 
t o a t r i p  low levels of hydroerrboar It is not kaowo if solvean rrmrio io the soil at this 

d t e .  

CERCLA Findin8 - Positive for FFSDIF, PA, .ad PSI, howvet,  there IS pot ruf fp  
cicnt  intormatroo to crlculrte r HRS M18rotioa Mode Score 

Plraned Future Actios - A CEAR? ?hare I reconnriss~nce field study will be 

conducted to determine the presence or rbseace of haurdour subsuaces rod the potential 
for mi#ratioo into viriow eaviroameatrl pithray% Based on tbe trsulu of thir study, 

8pproprirte rctio8 rill k ukea 

C8rboO tetrachloride 

o n k s  are located rithh diked area8 north 8.4 north 01 Buildin8 776 a8d north of tbe 

kr ld in8  776 eomprasor hourr Thw t r n b  overflowed duriaa tbo 1970% and sarrll leak8 
u d  spills ocearred daring trek fillin8 o p r n l i o u  In addition, one of theso traka top. 

cued in Juno 1981, Tbe tolwot drrined into I rump, which pumprd somo of tho liquid 

o n t o  the 8rouod surface (?C 198Jb). 

S a d a  v, I* v.44 
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CERCLA Findin8 - Positive for FFSDIF.  PA. rad PSI. howcver, jberc is not sufrt. 

cient  iaformrtion to calculrtc 8 HRS M8rrtion Mode Score 

Phnned Future Action - A CEARP Phrse 1 recoonliuInce field study w i l l  be 

cooductcd to dctcrmiac the presence O r  absence of brrirdous ¶UbStraCC¶ rad the potent~r l  

tor mi8rrtion into vrrious tnviroamentrl  patbwryr. B8sed o r  the feSUltS of this study, 

rpproprirte rctlon wil l  be trkcn. 

-900- V L ~ l i O n s  rlon# the 
perimeter road south of the  old Erst Gurrd G r t c  (Grtc 9) were used 8s solvent StOtl#C 8 f *  

cas. Persons interviewed menkoned thrt there m8y hive been atinor lcrts or spills. Thrs 
road d l 0  had used motor oil but OIL It for dust COntrOl. It 18 I O t  known rf 101vtats or oil 
residu8ls remain in the soil 8t this site. 

CERCLA Finding Positive for FFSDIF, ?A. rad PSI; however, there is not suff;. 
t i e n t  i n f o r m r t ~ o n  to erlculrte 8 HRS Migration Mode SCOrc 

Planned Future Action - A CEARP Phrsc 1 recosariuracr field study will be 
conducted to determine the presence or 8bsenct O f  brt8rdous subrtrnces and the potential 

for mrgrrtion into V l n O U I  ~ n v i r o a m e n t r l  pr thwryr  Brsed 00 the results of this study, 

8pprOpfl8tt action Wi l t  be tBke!b 

w. - D i t  

v- F m  In December 1980, rpproximrtely IS9 pl of 2SS ethylene filycol 

(antifreeze) rrs relc8rcd from 8 chiller U n i t  into 8 floor drrin ir BuSldh$ 708. T h e  f low 

was contrined by divertin# the storm r81er system dirchrr$e into retention mad B-l (PC 
198k) The ethylear $lycol introduced into the eoviroawut from tht  spit1 would no 

longer be detrctrble. No environmentrl hazard should tetMil 

CERCLA Fibdin8 Ne8rtive for FFSDIP, ?A, rmd m1; tbcrrfotr, 8 HRS M~#rarion 

Mode Score 1s not crlculated 
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PlraOed Future Actio0 - The reteatron ponds w ~ l l  be cxrmrncd under CEARP 

Phase 41 (Sec V A 3 I) No further 8etlOa is wrrrratcd. 

U 4 z  400 10 November 1979, 8 

steam coodearrte hoe between Buildraa 443 rod 8 vrlve pit oortb of the 8rroline storale 

tank lerked. Wrter rnrlyler iodicrtrd 8 low COoCeotratrOa (013s PPm) of Imines. Thir 
line wra trkea out of service 80d the coodearrte wra rerouted throufib 8 differeat system 

(PC 1985b) The rmiaer introduced Ioto the enviroomcnt from t h t  leak would 00 Iooarr 
k dctrctrble. No e n v ~ o o m e o t r ~  hatrrd should remain. 

CERCLA Fiodhfl - Ncflrtive for FFSDIF, PA. rod PSI; therefore, a HRS bfj8r8tiOO 
Mode Score 18 001 erfculrted 

Plrnnad Future Actioa - No further rctroa 18 w r r n a t e b  

a 700 &$& Io kpremkr 1979, r 
aterm coadsnrrto lioe broke o u r  Burldin8 707 lod rrtor from tlh lioe flowed throuflh 
good b 4  into Wrlout Creek ?his Icrk did oot pn8eat ray  eaviroarneotd brrrrd 

CERCLA Findial Neflrtive for FFSDIF, ?A, rod ?SI, therefore, 8 HRS Miflrrtioa 
Mode Score not C 8 k U l r t d .  

Phoned Future Action No further rction i l  wrrrrotrd. 
- 

V.A.l.bb. " 
Persoor interviewed mentioned that reverrl bottle8 of nickel err. 

b a y 1  were destroyed io r hole driIIrd onrite aooth of Lindsay Rrach Tho v r l v a  were 
cracked opon and tho cyliaden were lowered ioto the hole by rope& After 24 hrr the 

cylladen wero naovrb, w a n d  by rmrll arm# fire, rod burled io the prrrrat oorite Irod- 

trll Two cylinders lot stuck in tho bole rod were buried io pbcr  Nickel errboayl ir 

bifihly volrtile, rod veatin# thew cyliadora io I h u  hole world aot result & 80 rnviroo- 
mental hazard. No mviroaaental hrurd should remain. 

CERCLA Findin8 - Pleflrtlve for FFSDIF, PA, rod M1; therefore, 8 HIW Mi8rrtroo 
Mode Score is not crlculrted. 

Phoned Future Action - No further action IS wrrrroted. 
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W u Perrons 
ioiervicwed mentlooed thrt durian the errly 1970r. brckwash from the r a w  Water treat. 

meot plrnt (Bulldran 124) w8S collected i o  8 pond on the south stde of the burldin# This 
w8ter would hrve coatrracd f!Oeeulrtes (rluminum S U l h t C  rod lime), rcsrdual chlorine, 

r a d  suspended sollds They mid the pood dried up 80d W8S destroyed ia the late 1970s 

wheo the O C Y  canal system that reroufcs surfrct wrter rrouad the plrat i l t r  was con- 
structed The mrterirlr introduced into the environment from this pond would not pose 
80 env~r~omeat r l  hazard. 

u. Water T r r  100 

CERCLA Findran - Ne#rtlVC for FFSDIF, ?A, rod ?SI; tberefore, 8 HRS Mjgrrtron 

Mode Score IS not crleulrted 

Plraoed Future Action - No further rctioa is wrrrrntcd 

V A U D  Met- SOQ . h 0 P k  mid duriol the Inter. 
views th8t two scrap metal dllWi8l sites (noarrdiorctive, aoahrurdoor, noaprrcious met- 
81s) southwest of bulldin8 S59 were removed in the errly 1980s when the persoonel secu- 

r i ty  tone (?SE) w88 coastructrd. T h y  8130 Srrd th t t  One Of these rites sly hove received 

some old trrnsformers that coatriaed KRs. However, no trrartorasen were fouod during 
the excrvrtion (?C 198%). No eoviroameatr~ brurd should remrik 

The residue from these sites wrs monitored for rrdiorctivrty, forad clero, rnd disposed 

of in the present oarite Iradf111. 

' CERCLA Finding - Nelrtive for FFSDIF, ?A, rod ?Sf, therefore, 8 HRS Wnrrtioa 
Mode Score is not crlculrted. 

PlrnOed Future Action No furtbcr rctioa is wrrr8ntrd. 

Rocky Flats ?!rat conducted 8 

prelimiarry rcrerris( of tbo plrat's driokiaa WlltLI, Surfice wrter, rod $rOUadWrtW IO 

imd8crtod tbrt no VOCs wero prercrt in the drinkin8 or surfrce water IC the plrat. 

However. there preliminrry drti do iadicru tbr prrurco Of VOC: is tbe ~rouadwrter: 
trichlorwthyloae 6,400 ppb; tetrrchlorwthyleno 16,000 ppb; I,ldichlorwthylene 1,300 

ppb, rnd I,l,l-tr~cbloroethrnr 4,800 ppb (%Clock 198S6E 

Wrch rod April 1985, for VOl8tih Ot88nlC COmpOUBd8 (VOcS). R 8 d W  Of these anrlyses 
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I 

The $rate of ColorrdO reQU1feS sPccrd ConstrUc~~On ttChnlQUt¶ on lrnd contalnlng 
I 

plutonium I t  ~0n~entr8~i0Us 8reater thm 2 dpm/ i  This h i t  IS f 8 f  below the proposed 

EPA screenrag level derived from proposed dose limrtt Based on this state=imposed Irmlr, 

recent datr iodicrre thrt some lrnd drrcstly t8St of the plaOl mry rrqurrc these special 

measures prior to construction rctrvitlcr. Samples trkeo usin8 tbe atate's eriterlr showed a 

median of 2 0  dpm& for ooe price1 of land rad 7 0  dDm/g for 800thrt: however, usin8 

roother method of samplia# (to 8 deptb of 5 cm insterd of 1 em) these same SrmOles 

yielded medians of 0 7 rad I 4  dpm/g respectively (RFLIS 1980) 

CERCLA Finding Measured rrdiorctivity below EIA sereearn8 Ievrla; verifier- 
tron wrll be m8dC under CEAR? Phrw V; therefore. 8 CERCLA fiodiP8 for FFSDIF, PA, 
rod PSI IS oot approprirte, nor is HRS or MHRS #coring. I 

Planned Future Action - Based on current datr, existin8 eoaditioos do not pose an 
enviroameotrl risk (EIA 1916) Moaltorin8 wrll be contioued Io d8teot any Cb88888 io ex- 

ist1an coodrtioar based 00 these drtr. rpproprirte rctiona will be trkea. 

Small 8mouna of plutooiom~239 

hrve rccumu~rted in the sediments of the Great Wester0 Reurvoir, whlch lie8 rOprox]- 

mrtely 13 mi c u t  of the eastern edse of the plant boundary Pin of the influeat loto this 
body of water is from the north rad south forks of Walnut Creek, both of  which flow 
east from the plaot srte. Grerl Westera Reservoir (3.230 rcre ft) is used as part of the 

municip8l water supply for the ctty of Bfoodr8ld rod has the srprcrty to support about 

14.500 persons. 

Numerous studies of plutonium aod americium coocenrrrt~ons 18 the Grr8t Western 

Reservoir hrve been made, rocludian two by the EPA 80d othen (E?A 1973, €?A 1975; 

Krcy 1915, Thomu 1981, S t l o c k  1913). Thew rtodiet h 8 V @  rhorr that drtcttable levels of 

plutonium exist 8t depth ir tbe redimeomry column, but thrt tbe Ievela of rrdiorctivity 
present (hiaher thrr  frllout levels) do aot coiititute 88 mVlfOaa~at81 hrurd Tbe plu- 

tonium ir this wdiwrtuy eoluma b firmly attached to prrticplrtu. dorr oot exhibit 
paSt-d~poSitiOE8l d p 8 t i O 4  80d i8  Very i-lttbk 1. W8tW. 

Tbe tot81 plrtoaium rad rmeticirr lavrmtorirr (based 00 8 Sia$l6 core rrmple) io 

the Great Westera Reservoir are otlmaud at 244 mCi plutonium rad 73 mCi rmericrum, 

krtr v. ?yI v-Io 
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w i t h  most of thrs actrvrty locrted I O  the deep sediment deoosits I t  the Cistern end of rhe 

reservoir (Thomas 1981). 

Rockwell Internrtioarl ha: collected 8n cxtensrvc drtr  b8Sc on the Grert Western 

Rorrvoir to r d d r e s  plutoaium coacen1rr1ions 18 reservoir sediment 8s relrtcd to plant 

operatioas (Setlock 198Sr) Aarlyses of  more than 60 trmoliag IocrttOnS withia the teser- 
vorr hrve shown thrt scdimentrtlon rates wltbtn the r e s e r ~ o ~ r  8re a01 uniform, but rather, 

sedrment: accumulate rt 8 hi#her rrtc  1 0  the eastern (dcewr) partroa Of the reserverr IO  

rdditioo, these d8t8 vrlidrtc the studies performed in the 197h rhowiaa frllout level: of 

pluroarum rn sedrmeat: from rbove-$rouod wrrpom tests cosducted elsewhere III the 1950: 

8nd 1960s SIdJmeOt Cora profiles show plutoarum ~oncentrttioa8 p.8k 8t depth (former 

deposition), r e d  iodicrtc thr t  no postdepositioorl 1ai#r8tlOB is accurria8 h the sedimen- 

trry column (the plutonium is f i red  to oarticulates I t  deptb). Drtr from this study will 

be used to update iaventortes of radioisotopes io the Grert Western Roservorr. 

The nrturrlly occurrial rrdrum-226 in surfrce rod domestic w i t e n  near the plant 

represents 8 much 8tC8tCt relrtivc cootrrbution te public rrdirtioa exposure t h r s  de tr8eo 

of plutonium. Tho meuurod activity of ridium-226 has beer 100 to 1.000 t i m a  yrater  

tb8n thrt o f  plutoaium flhomrs I98 I )  Therefore, a0 rdditionrl studies will bo performed 

on the Grert Western Reservoir under CEAR? 

CERCLA Findrrq - Mcrsured rrdiorctivitf below E?A ~rren in$  levels; veriflcr. 

tioa will be mads under CEAR? Phase V, therefore, 8 CERCLA fiodiag for FFSDIF, PA. 

8nd PSI i s  not rpproprtrtc, nor I: HRS or MHRS :coria# 

Plrnaed Futur8 Action - h s e d  on C U I t L l t  d8t& WlStin# toaditions do not pose 8a 

environmental risk (E?A 1976). Momtorin$ will  be eoatiaucd to detect ray chrngrt In ex. 

irtlng conditions. h r e d  om these d r u ,  rpproprirtc iCti00: will be t8ke& 

St- St8Odhy L8ke U 8 hr$e body O f  w8ter 

(43,000 acre ft) located routherst of the plrnt, rpprexinutdy 2 mi from the closest plant 

boundary. Womar Creek is 8 tributrry of Suodky k k r  tbr SrjOdtY Of rrUc flowing 

into Stradlry Lrke is from Ctr8r Creek vir re irri(rti0n ditch n i s  r0WVOir is used 8s 8 

part of tho municipal wrtrr supplier for tho commooitiea of Wc8tahStOt. Northalenm, rad 

Thorn toa. 



Numerous rrdiola~icai  studies have beta mrdc of StrndlCy Lakt  (EPA 1973, EPA 
1975, Thomrs 1981, rad Setloek 1985~)  Plutonlum rad rmericium 8re found in the sedl. 
tnentr or the I8ke rt levels 8t or rh8htly 8 b O V C  worldwide frliout Howewr, these levels 
arc below levels thrt  would WSC 8 health hrrrrd to We8 rcsideou (Thorn88 1981) The 10. 

tal invcntorier o f  plUtOaiUm rad rmcricrum (brrcd oa I slosh core UmPI$) la Stradl~y 

Lake rre ertimrted rt 61 mCi plutonium rod 18 mCi americium 

As previously mentioned, the artrnlly occurria# radium-226 in surf8ce rod do- 

mestic w r t e n  new the Ohat reprueou r much #rerter relrtrvc contribution to public rr- 
dirtioo exposure th8a the trice3 of plutonium. The measured rctivity Of rrdium.226 h 8 S  

been 100 to 1,OOO t i m a  greater thra that of plutooium (Tbamrr 1981) 

CLRCLA Fiodioa - Mersurrd rrdiorctivity bdow T?A meenis8 levels: vrrif ic1- 

tion will be mrdo under CEARP P b r u  V, therefore, I CERCLA fiodioe for FFSDIF, ?A. 

8nd PSI is not rpproprirtr, oor is HRS or MWRS scoria& 

rlrnned Futuro Action B a u d  00 current drtr, existire coeditiou do not paw rn 
cavironmontrl rirk (E?A 1976). Monitorin# will be eoet~nued to decoct M y  chro#a in ex. 
i S t h #  conditions, Brsed on these drtr, rpproprirte rctions wil l  k trkelr 

Mower Reservoir is r small body of wr- 
ter  locrtcd southerst of the plrat that receives r a t e r  from WOmrn Creek vi8 IO irrigation 
drtch ori8inrtin8 on the phot  rite Little documentWon CXUn On this rmrll reservoir 
Concentrrtioar of r r d i o i r o t o ~ r  on sediments in chic reservoir would oot be expected to 
exceed tbosc fouod in either drug Western Reservoir or io Stredley Lrke. Tbore two 
bodies or water hrvo kea t u d u l l y  rnrlyrrd as meationed 8bWe (Sa V A S b  rad 
v A.3 e). 

?Ironed P u h r e  Action - baaed on current dru,  rxlstis( conditioea do not pose 80 

channer ia  ex- cnvironmrmtrl thk  (E?A 1976). Monitorin8 will  bo contirood to &UCt  

btia# conditions. Brud on these drtr, approprirtc 8tt iOaS will be t 8 k m  

-* c r, .- 



V.B. 0 vcrv icw of Act! V l U  

R o c k y  Flats Plant vis estrblrshed i n  1952 on lrnd that W 8 l  previously used for 
cattle 8rrrln8 Opetrtions conducted 8t  the plant were aod s t i l l  rre devoted to mak1n) 
metal components for auclerr wcrpons and recoverin# these metrls from components re. 
turned to the plant. A more detrrled descriptroa of the plrat rod its oprrrtioas IS round 
in its environmentrl impact strternent (RFEIS 1980) 

Waste rnrnr#ement proarrms hrve existed since oOetations started in 1952 

resale to cornmercrrl recycle vendors (whls? 1983). Most solid ndioaetivr wastes and so- 
lidified liquid rrdiorctive wrstea hrve been shipped offsrte for dJ8POSrl rt other DOE fro 

crlit8es. Prior to 1970, some liquid r8diorctrve wrste (prirnrnly lathe C O O l 8 0 t .  8 mixture 
of rbout 70% bydrrulic oil rad  30% carbon tetrrchloride) w88 stored in drums, rwr~trn# 
development of an rpproved sol~difiertron process, There w r s t a  hrve since k e a  tolidi- 
fied rnd shipped offsitc ("MS? 1983). Some rrd~orctive waste was buried in onslte 
trencher (Sec. V A.3.d through v A.3 g) rad some rrdloretiveiy ~0~t8 t !b lE8td  soil Y8I also 
buried onsitc (Sec. V A X ) .  

NOnridiOlCtiVe W l S t e S  #enerrted I t  the p h n t  h8Ve been se8re#rted f O t  Oaslte disposrl or 

The pl8Ot hrs rlwrys brd 8n rctive S8lV8ie Operrtlon. M8tctilh O f  vrlur were and 
still are SilV8#ed for resale following verificrtion of no rrdiorct~ve contrmiortion (RFEIS 
1980) The remainin8 nOnr8d1orCtiv8 trrsb hrr rlwryr been disposed of oasite. 

All known lrndf ills, surfrcc deposits, impoundments. rad other woste contrmin8- 
tron sttet, tncludrn# ImkS rad rpills, within the lrnd are8 controlled by the plrnt tan  be 

attributed to phot  rctivitier 

The phot  encompruea eiaht areas within the security fcmce. the origlarl plant stre 

outside the security-fenced arm, rad the buffer tooe, 8S shown ia Fi)r II.2 rad 11.3. 

Tbr type8 of wsstes generated at tbe plrat have 
been consistrat throu8hout i o  history. However, mrjor Ch8alr r  ia write mroaiemest 
h v e  kea  mrdo. For example, from I954 to 19J8, drums C O a t 8 i b g  rad~oactivrly eostrm- 
h a t e d  liquid wastes (primrrily lrthe coolant) weir buried in the mouod We8 (lacrted 
rortb acrou Central Avenue from the 903 drum ston8e 8rea), rod from 1959 to the lata 
1960s. similar drums were stacked in the 903 drum storr#e We8 (Fil. 11.3L Removrl of 

the drums from these a r e a  b q r n  in 1967 rad wrs completed io 1970 (see $ec V A 3 k rnd 



W8Itet fienerrted I t  the Ohat C l l  k Cl8-d 88 rrdiorctivr, r r d i a r c t i v t / h r z r r d ~ ~ ~  
chemicrl (inherently or inteatioorlly mixed), ooar8diorctiw hrurdous chemicrl (RCRA., 
TSCA-, O f  NSHA?!b regulrted), O f  aoorrdto8ctive ooshrtrrdour A rrdiorc. 

tivc/hrrrrdous chemicrl W8St8 is 8 wrste tontrininfi both mdionuclida rad 8 EOnridiorc. 

tive hrtrrdow chemrcrl. 

Specific fioideliaes for srfelr bradliafi hrurdou  a r t e r i r b  (cbemicrl, f8di08ctiv0, 

or both) rpperr 18 the Rocky Flrt n8at'S kltefrrl Hrurdr hlrr#L 

sented below. 

DOE/Rockwrll latcrn8tionrl currently hold the followin# glrmiu: 

( I )  Buildin8 122. tscisrr8tor Permit C-12.931 -8s k e d  by the Colorrdo 
Department of Xaltb OB Mu. is9 1982. This permit rcrtrictr inciaerrtor 088 to burs- 
iofi write piper9 r8d limb prrtktrht8 eaairrioor 10 .4S !b8/h U d  to .22 tON/yt, brsed on 

tot81 proms# w d a t  of lU,aOa Ibr/yr rad an OOIr8tilll 8~bod.k d 5 b/d for 2SO ds/yr 

Visiblo emhiow ut limited to 2m omcitY. 

(2) Builbia8 771. laciaemor ?emit C-l2,932 WU hued by the Colorrdo 
Dtprrtment of Herltb on Nor. 3, 1981, rad r U  revised in AOdl 1985. 11 featrlcts isciner- 
.tor use to buraiafi plutonium-contrmrnrted plrrtic, pIpIr, rubkr, cloth, woad, etc. rt an 



avera8t  feed-rate of 40 Ibs/h The ocrmlt requrres the tneinerster ro use 1 DOtlsS#Um h). 

droxidc scrubbin8 chamber and h i 8 h  efficrcocy, prrticulrte air (HEPA) ftlrcra for cmlr- 

ston control The permit revisions r l low the rnc~nerator to be operrttd 24 h/d until t h e  

b8ckloi I S  processed rad 16 h/d thereafter 

(3) Duildioa 776. Fluid Bed Incinerator k r m i t  C=13,022 was issued by the 
Colorado Department of Health oa h&r 25, 1984 It Coven two inCiner8tor units, but does 

not d l 0 W  simultrneour operation o f  the units  The permit l h i t r  use to burnrna pluto- 
nium-contaminated solid rod liquid wastes. Particulate emissions are lmitcd to 28 

tons/yr and to .35 Ibs/h when burning solid waste. rad to 04 toas/yr rad 15 Ibs/h when 
burnin# liquid waste The exhaust from there ~ncinerators passes throuah a brnk of 
HEPA filters 

(4) Nation81 Pollutant Dischrtae Elimination System (NPDES) Permit C0-0001333, 
issued by the €PA on Dee. 26. 1984, 8ovcrns the discharges from sevm release points (sir 

fixed and on8 mobile). The'iLxed relcrse p o i a ~  ar8 outfall 001, which discharaes from 
retention pond B-3; outfall 002. which drschrr$er from retcntioa wad A-3, proposed out- 
fall 004, which will discbarge frm the revers8 osmosis P h S  outfall 005, which dis- 
charger from retention pond A-4; outfall 006, which dischrr8~S from retention pond 8-3: 
and Outf8ll 007, which discharges from retention pond C-2 The mobile release point 11 

outfall 003, which dirchrraes from the reverse osmosis pilot plant, at rcteatioo ponds A-3, 

A-4, 8-4, B-S. C-I. rad C-2 

(5) The phot  ha, an interim status p8tmit, ID No CO 07190010526, issued by the 
EPA uoder the Resource C o a ~ r v r t i o a  and Recovery Act (RCRA) The strte of Colorado 
hrr issued a notice of its tentative decision to terminate the ioterim statu8 (See. IV B 2) 

(6) The satrllrtr frcility, PrKnjon Forge, was issued Vcntura County Air ?ollution 
Control District h m i t  No. 1203 on Occ. 23. 1982 This wrmit $overas 23 furnaces for 
8 trndrr d noaradiolctivcl ernirrionr 

(7 )  The s8tclllto facility at Broomfield mry orrd 8 loC8l plait ftOm the city of 
Btoomfirld Rocfwrll laterartionrl ha8 applied for a City of broomfield Waste Water 
Disch8rge ?errit 

The L8k8 Arbor srtcllitc f8Cihty brr not se8drd any pernuts to drte A listing of  

all environmental permits, orders, or notices issued by fcdcrrl. state, or locrl regulatorv 
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r#cOcieS w d l  be rncludcd i o  futurc CnvlrOnmentll m o n ~ l o r ~ n #  reports In accord wlrh the 

1915 dfrft DOE Order J484 1 8s caviroamentrl pronrrm informrrioa 

VJJJL Waste P r v  Current waste mrargement 

pr8ctlCCS for reprrrtioa rod disposal O f  liqurd 806 solid Wrstes gcacrrted 81 the plrat 
well documented (WMSP 1983, HWP 1983) R8dlorctivc rad rrdiorctive/hrtrrdous them- 

~ c r l  wrstcs are disposed of offsite I t  otbrr DOE f m l i t r e r  Noorrdiorctive hazardous 

wastes are commrrcarlly recycled, commercarl~y disposed of, ehemicrlly reodrted aoahar- 
rrdous, or haadlrd io rrdiorctive Wrste process systems. Noondrorctive, aoabrtrrdour 

wastes are disposrd of oosite ia the srarcrry hadfill. 

Figure V.1 gives 8 concepturl flow-prth for rrdioretive wrste mrargrmeat at 

Rocky Flrts ?lrnt. All r8diorctivc solid w8stes rad wlidifird r8d808CtiVe liqUrd8 (such as 
mlrdifred lrthc coolrnt) are seprrrtcd rat0 TRU rad  LLW frrctroas rod shipped offsrtr 

Rrdiorctrve rqueoor liquid W l S t O  Ire first arotnlirrd 80d tbra precipitated 

?recrprtrtioa sludges rre processed to producr rolrd W U t q  thr  liquid rfnwot i s  rrtrelted, 

evrporrted, or recycled by rdditioorl purific8tioa to rewe ooritr Solid, from tbe rvr90- 

mtioa procert (most of tbea nitmtc s8lts) rre calidified by ceae~t8tio0, prckr8ed, rad 

shipped offsitr. The distiactioa betwem tbe TRU rad LLW fndomr wiU not k mde 

elsewhere tn thu report, r~ther.  both wrll k referred to 8s f8diorctiV@ rut& 

After the silver baa bee8 rrtovwed. speot pboto#rr~hic rad mdio~nphie firin8 
solutioos are combined with the rrdiorctive run stream 8nd trrrtd u ndiorctivr liquid 
-we. Rrdiowtivr liquids th8t rre iocomgltible with tbe 8boW procus rre trerted sepr- 

ntely .  Lathe coolrat rod organic solvenu are solidified with Eaviroartoa8 (tndcmrrk), 8 
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RId108CtiVtly rad ? C B 4 0 n t 8 m h t t d  solids are curreatly be1118 brld onritr 8writ. 

IO# development of 80 E?A-rppIOved dirpoul tecbaolo(y (he. V B.3 8). W E  b seekina 
an 8ppfOprirtr dirpoul method for this Waste If rpproprirte d h p ~ ~ d  or tbadt  h i v e  not 
been identified, fersible rlterartiver for trertmeat or drsgaul of this wute will k pro- 

posed under CEARP Phrse W I  

V I  w . * .  Five buildiap 

or para of buildlaw 8re dsdicrtod to hrndlioi radioactive WUt& The plant 8- hag 8 

rrdiorctive liquid prsteu WUte COlleCtiOa 8YStOa COUriJtinl Of pipelinn r a d  boldinl 
unkr There systeaar are d o u b k ~ o o t r ~ n e d  r a d  routinely inspected. 

(2) Tbe new wart8 trertm8nt flcrlrty, Buildial 374, brr replrud Buildin# 774 8~ 

the primrry rrdiorctive liquid proceu wrst8 treltmeat f8CllitY. R8diorctive cbemicrl 

procesr wastes 8nd liquids, such 8s lruodry W u e r  and proceu coolio8 water, are rreited 
bere The liquids are trerted by precipitrtron rnd evrpOr8tlOa procrrrer tbrt result in J 



I 

(3) Buildin( 776 coatrinl 8 sitc*reduction 8W8 where plUtOEiUm-COEt8min8tCd, ob. 

solete equipment and used HEPA filters Ire wrshed rad rbrrded to remove 8s much plu. 

toarum 8s possible prior to disposrl The cleraed mrtcrirls rre b r a  crushed, cut. or 0th. 

erwm processed to reduce their VOlUme 80d rre preka8cd in met81 drums or metal boxes 

as r r d ~ o r c t ~ v o  waste for shlpment offslts to other DOE trci l i t~es The Ilquid process 

waste from the wrshin# operrtioa i s  filtered 8nd P18ted in boldta  trnks. After monitor. 

ma, it is piped to buildro# 374 for trertmeat. The used filters tad sludge from the wash. 
in# operrcion 8re prckrsed rad seat to Buildiaa 771 for plutonium recovery. 

(4) Buildtn# 889 hrs 88 We8 where equipment with urraium coatrmiartioa is de. 

coatrmiaatcd prior to bein# reused, resold, or reduced In site rad prckr#ed I S  r8dioretive 

wrstc for shipment offsite to other DOE f8CilitiCL Liquid write from the decoatrminr. 

troa operation is retained io 8 boldin# t i n t  Thir liquid wuee  k j r e p l e d  prior to beta# 

trrnsferred to Burldial 374 for trcrtment. 

(5) Buildins 664 is used to prepare rad lord shipments of inspected rod 8CCeptrd 

drumr rod boxes of processed solid radiorctivC wrstes for shipment offsite to ether DOE 
Creiliticr. 

m- vc W l U  Liquids Cont8mlarted with 

r8dionuclidcr are crref u l l ~  controlled, collected, rad processed to remove rrdiorctivr con- 

t8minrnts. The contrminrou 8r6 then COOteatflted. solidified if nccessrry, 80d packr8td 

Tor shipment 10 raothcr bo€ f8CditY 8s rrdiorctivr w8StC 

Ercb buildin# thrt h u  productioa, reserreh, or Support facilities IB which rrdiorc. 

t i v c  mrtethlr  are hrodled 1s equipped with a rrdiorctive praccu wrstc collection system. 

This system. which is icolrt8d from the SiIkit8ry W8St8 COlleCtbr systeca, colkts rrdiorc- 

t i v e  liquid waste3 from such sources 8s procerr drains, deconumirrtion showerr, Irborr- 

tory sinks, j8niton' sink#, rod floor drrins located in we88 tbrt right be radiorctively 
~0Ot86 iO8ted  t h e  r8diWCtiVe proceu WUte CdleCtiOa System 8 b  dirpo- O f  W l t W  used 

irr fire finbtin# in these 8rcn1. The collected rrdi08CtiV8 liquid wrsta rn  brld in rppro- 

p r i r t r  tanks pendial rnrlyris of the coatimiarats red determrnatioa of trtrtment 
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Dependin8 on the origin, the  waste m a y  be analyzed for plutonium, 8IIIeric1um, uranium, 

hCKaV8lcnt chromium, beryllium, nitrates. pH, or other contaminants as appropriare 

Or#rnrc liquid wa¶ter, mrehrne o i k  IubriCrnts, 8 0 d  solvenu arc collected i n  sepr- 

m e  holdrnB trnka rad trrarferred to the rrdiolctive write treatment frcilrtier by repa- 

r a t e  pipelines or contr inen.  Hiahly toxic rrdioactrve procesa wlste ir shipped intraplint 

rn double cootrrnment to contain Ierks. Low toxicity materials mry be moved in rtr~alcsr 
steel dumpster equipment. 

T h e  mrprity of rrdioictive p O l h ~ t 8 0 W  are removed from the plrat's p r o e m  wute  

streama by norm81 C h e m h l  p r o c e u h i  o p e n t h r  whin the plutonium recovery freility 
The resultant e f f lucntr  from plutonium reco*crJ owration% together witb liquid proem8 

wastea from other production building¶, 8re trrO¶ft?rd tO one of the ndiorctivc waste 

treatment frc i l r t ier  These effluents undergo 8 chemicrl prccipifrtion proeerr that pro- 
ducer sludge rod r8diOrCtiVdy dtcontaminrted liquid, both O f  vbicb require rdditional 
processing The  liquid, which coota8nl soluble srlts eSlenti8lly free of rrdiorct iv~ty ,  11 

concentrated in a multiplr-effect evrporator 

T h e  first strge in t h r  operation Ife8tS oaly the liquid from tbe plutonium recovery 

procerr, ruch 8s ion column effluent, distillate. americium ion column effluent, crustrc 

-rub solution, hydrochloric acid effluent, coadensrter, 8nd mncellraeoua rolutionr 

Acid wastes rro lint made brric rad the resultins aolids rre aep8rrtod from the 

liquid. The w u t e  liquids are then combined rad mued through a precipit8tioa proe- 

Ferric rulfrte, calcium cbloridr, rnd 8 CO8~UlafiOg 8)Cat 8re urrd to form 8 precipitrte 

with tho rrdiorctive C O n t 8 d a 8 n t r  

t b e  evrpotrtor d b t i h t t  is recycled to rterm plrnt boilen, coolin# towen, or e v r p  

oration pond% The evaporator coaceotrrte i s  fed to a spr8y dryer, wbich converts it to a 

dry,  solid, salt waste. The precipitated sludae is filtered r a d  dried, rad the liquid filtrate 

b recycled to the chemicr l  precrpitrtioo operation described above. The solid wastes (dry 

L 
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salts and slud#c) are p8ckalCd in drums to be rhrpped to an offsite DOE f j c i l r t y  as ra. 
droactr\ e waste 

Aqueous wastes not comngatrble with the rbove Droccrres 8re irohted rnd solldlflcd 

The drums rre re. with cement 8nd 8 0  rbsorbent mrtcrial in specirlly prepared drums 

ferred to 8s 'cemented wrrte.' 

The seCond-St8le operrtroo brndles wrtcr from the first m # c  rad all other pracess 

water at the plant that requires trertment. The recood m # e  CO@Si8t8 O f  two preerpitrt~on 

processes. one cootinuous, the other brteh The continuous Oroceu is wed for liqulds that 

are only rrdioretrvely coatrmrortcd The brtcb Orccipitrtioa pracnr is uud for all liq= 

urds thrt rre chem~cally 8s Well  as rrdiorctively contrmiorted. Both pracessrr use the 
same chemic81 rer#rntr 8s the first strle  Tbe preeiprtate formed is filtered rad prcka$cd 

i a  drums 8s r rrdiorctive sludie. 

The treated effluent from both processes is held in isolated trnkr until s r m ~ l e  drtr  

can be obtrtned When the plutonium coateat hra been reduced to 80 8CCWt8ble level, the 

Lqurd is processed in m eviporrtor 

S - &  ' tive WUU, Solid w8rter tbrt w e  r8dioa~-  

t rve ly  contarniarted or are from rrtrs utilirin8 radiorct~ve mrtetialt are (I) prckrged for 

incinerrtion. (2) decontrmioated, or (3) cr8red or drummed to be shipped by truck or train 

to an offsite DOE facility 8s rrdiorctive wrste Fiaure v2 Is r flow dirirrm of the solid 

rrdiorctive waste disposal process. Where possible. the volume of wrste la reduced by 

comprct~oa.  cuttina, or diursembly. 

Removin8 solid write from $love boxes involvea trrarfcrrin8 the wrste tbrouah 8 

#love box opeaim$ into 8 plastic br8 or sleeve Cl8mped to the OOcOia& Tbe bas ia then 
twisted, trpcd clorcd, rad cut w a y .  If the b8g is left out even for 8 tbort period. i t  IS 

placed in 8 second bra for added protectron. There prottduru 8fO ropplementcd by 

forced, down-drrft ventilation; individurlly fitted respiratory protcctior for 8II persoonel; 
dose  r8dmr08 monitoria8 trrvr~llrace: rad protrctior from extern81 ndirtloa sources 
k c r u s e  of its orilia. all W8St8 of this typI is eoeuideted by the bcprrtment of 
Tnnrpor t r t ioa  (DOT) to be of 'Not Otherwise Specified' (NOS) retivity (formerly HSA or 
Hish Swcific Activity). 'Low Specific Activity' (LSA) W8tte hrr ICU than 0 I microcurie 

of  plutonium per #ram of waste: NOS waste cootrias more thrn 0 1 microcurie per $ram 
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By plrnt  policy, ori#inttors rre responsible for r n l n l m ~ t ~ n a  the amount r n d  vo lume  

of solid waste (eactrted rnd for rssurinfi thrt rrdiorctivcly eantrminrted waste rhlpped 

to I waste procersin~ area i s  In 8 form suitrble for processinfi Solids conrrinin8 recover- 

rble rad108ct1ve mrter~rl  arc Se8tC8atCd Soltd wastes destined 10 be shipped offsite must 

meet all rpplicrble requirements r a d  be inspected by quality rcccptraeo personnel 

I f  solid residues (such 8s sludfie, trerted ?e¶JdUlS, incinentor rsh, sweepinfir, finer, 
r n d  contaminrtcd tools) from plutonium frbtiC8tion. ruembly, or recovery processes con- 

tain recoverrble rmountr O f  plutonium, they 8re further processed throuah plutonium re- 

covery operrtioar. Remriarn# writes rre prckrfied 8¶ rrdtorctive wute in drums for 
shipment offsate to other DOE frciliticr. 

SIud8c thrt is coatiauously removed from the wrste trt8tment rotrry-drum filters 

IS prckrfied in 35-fi8I. pl8stic-liacd drums. Solid residues (srlu) from tho write trertment 

spray dryer rre cemented rod prckrfied in tri-wrl l  corrufirted frbcrbortd boxer prior to 

shtpmear offsite to other DOE frcilitier Solid ~ 8 s t e s  rre prckr#ed for shipmost in re- 
cordrncc w I th cs t t  bl i s bed, wr ittell pr ocedur ea. 

Solid v8stes rre se#rc#rtcd into w e r d  crtc#ories for p r c k I # h ~  accordma to (8) 

density rad chemic81 composition, (b) tbe rmount r a d  krnd of r8diO8CtiVe mrterirl in- 

volved, if any, rad  (c) physic81 chrrrctcrirt~cS, such 8s bulk, wriaht. shape, rnd sharp 

cdfies or points thrt could rffect prckrainl. The # e O W l l  prckraisfi procedures brain with 
radirtion moaitorina personnel determininfi if waster ate, in fact, COOt8mhltCd. If they 

i r e ,  the personnel determine the level  rnd kind of rrdiorstrve COlt8min8t101 r a d  record 

that information for write mrnr~ement. 

AI1 waste prckaaiaa mrterirlr rre Subject to iospcclios In0 rcceptracr by qurlity 

~ssurrnce personnel. In 8ddftrOn. the ori#rnrtor of the write iasprcu ercb drum to ensure 

thrt it is free from punctures, rust. rad corrosion Each drum lid must h8Ve 8 )rSket 8nd 

rbc scrlia# surfrces of the dsom rad lid must k free of ray mck& den- or step¶ rt the 
seams thrt could result in Ierkr. Shipping boxer rre rimilrrly inspected to 8ssUtO t k y  8r8 

wund rad undrmr~ed 

Dependin# on the type of w u t e  rad level Of rrdiorctive arterk l  prosent, vrrious 
arran#cmentr of  liners rre used inside the drums 8nd boxes to provide double contrin- 



mcnt 
rad box is marked wrth 8 unique number rnd the identtty o f  i u  cooteots 

These llacrr rre acnerally polyethylene O r  polyvtnylchlortdc plastlc Each drum 

A r~diorctivity rssryioa instrument (drum counter) provlder ioformrtion to r s s u ~ e  
that drums COatiinlD# residles for PfOceSSia8 at the PlrOt 

drums contrro ln~ processed waste to k shipped offrite. 
OOt iatermro#lcd w i t h  

After wrstes rre prckr#ed rod before they Ire shipped, rrdirtlor m o o r t o r ~ o ~  per= 

soooel monitor the outride of the coatmaerr to assure they are free of surlier r8diO8CtiVe 
cootrminrotr rad t h r t  the rmouot of pcnetrrthg rrdirtioa is withla rctrblrakd 8urde- 
liner 

Waste mrnr~cmeot persoanel thorou8hly inspect the prckr(ing for compliracr with 

all 8pplrCrbk federrl (DOE rod DOT) requiremenu. 

ive G.la The e d u i o n r  liven o f f  by vrrious 
plutonium recovery r o d  other proerrring opcrrtioar (sucb u i ac i sent ior  rnd residue dis- 
solution) m y  contria rmrll rmousu of  U ~ t i C U h t e S  of plrtonivm or other ndiorctive mr- 
terirlr The coaceatntioa o f  prrtieulrtr frdi08CtiVe mrterlrl Coatriaed in such process 

cmirrioas ir reduced to level8 '8s low u prrcticrble' by prefilten. chemical scrubbers, rnd 
multiple-stage HL?A filters before emission to the rtmorphrre. 

All process r o d  veotilrtroo 811 stre8mS from buildi08s processin# or storin# t i=  

d i O 8 C t i V C  mrtcrrrls pru throulh H E I A  filters before be108 drschrr#ed to the eoviroameot 

tort08 systems Oae type is  8 selective rlphr 881 monitorio# system ( S M M )  that rctuster 
r l r r m  si#orlr at preset levels, enrblia# penoaoel to initiate corrective rctloar to mrt~arte 
a relcru of prrticulrte rmdiorctive material to the cavironmeot The w a d  type of rys- 

fern uses multiplo fixrd-he#d glniculrrr 88mplWY red 88 rir VelOdty probe rad recorder 
80 collect rod record volumetric f lOW-nt8 data. thio8 the flow-nte dru rad lrboratory 
888lyrm of tbr sample& tho tom1 glrtinl8W rrdiorrri*r m8tOd8l bi8Chrtm to tbr rtmo- 
spbcre cro k crlcolrted, In some brildmlr, 8 third SYStem m0BitOn the exhrort efflucot 
for tritium g u  

The buildio8 ventilrtion eXh8Ut Syrte- h8Ve two tYWS Of ndlorct~ve pIttiCUl8te moai- 

Nonrrdio8ct ive 

h r t r r d o u r  chemicrl writes rre not dis-d o f  8t the pirat, except for rsbestor (discussed 
later I O  this section). These waster are commercrrlly dispored of, commercirlly recycled, 



As shown in Table v6, the I b ~ t 8 d l O l C t l ~  brtrrdous chem~crl  w8ste #enarrted at 

the plant is rpproximrtcly 8896 used oil. 5% rrdro8rrpbic solutioa1, 3% beryllium, 2% 
print rnd print solvent, 1% n r b o a  tetf8ChlOfid8, rod 1% rnrscellroeour mrterirlr 

Used oil, scrap beryllrum. rad chlotinrtrd hydrocrrbos solvrat w8stes 810 recycled 
by commercirl contrrctors. Those that &re EOt rteyclrd (those )eserrted in buildin8r con. 
u in ing  rrdiorct~vr matefirh) 8r@ UrOCeSSed with the rrdioact~vr w8StC rod shipped off. 
site. Print rad  pdnt solvcm wrstes are also recycled by commercirl contrrctors: those 

tb8t ernnot be recycled 8re processed Is f8diOlCtive write. Rrdlo~rrphrc solutions life 

processed to recover silver, r a d  the stripped solution is processed 8s f'8diorctive write. 

Liquid ?Cbs rnd solid Walt88 cont8minIt~d with X B s  rre mrarferted rad sent ro EIA- 

permitted disposrl frctlitier. All aOnrrdiO8CtlvL RCRA 80d TSCA hrurdous chemical 

waster or substrncer held onsite rwrit in# O f h t r  C O ~ n m e f C i d  dispos8l are kept to storale 

C rcrlities designed to meet RCRA rnd TSCA reOuiremcnts 

There are 8 couple of smrll photogrrphie shops 8t the plrnt thrr do not process 

These spent caou#h film to require spec181 hrndlrog of tbe spent photogrrpbrc solution 
mlutions are disposed into the srnitrry sewer system 

Asbestos wrs used in tbe older buildia#s f O t  lasulrttor rnd berting systems 

Asbestos write u bein8 dirmrd of onrite I t  the present lradfill 10 l a  W e t  drsi~nrtcd for 
ubestos drspoul, in 8CCOrd8nC8 with E?A rgcniCtcrt~onr under NESHAIS (40 CFR Part 
6 1 ) .  

Four steel carlo coatriaen. 20 x 8 x 8 ft, fitted with air vents, electrical 

-$re. These storale frcillties were designed to meet RCRA reqoircmeatr Chlorinated 
WOUOd, 80d 7-~n-deep c8tCh b8Sln8 I t 0  used 10 Nore 001t8diO8CtlVe h8ntdOW Chemic81 
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Table V 6 Typical Hazardous Materials b n I 8 S d  Annu811y' 

-HItrrddUl w u  

Fin81 EPA HW Iarttrl 
Waste Matcrirl Nu m bcr lo veo tory Gcaetrtcd Shlppcd Inventory 

Car boa tettrcblor ide Fool"- 4SO 881 - 450 gal .. 
Dic h loroct hr a8 PO0 1 9 60 (rl .. 
Trichlorocthror PO01 20 fir1 0- 20 (81 .. 
Used ortar solveat DO01 - 
Surplus paint DO0 I 9 

?olycster resin DM1 - 50 881 ... " 

60 gal 

420 (rl 165 8al 260 gal 
300 8rl - 300 881 

Radiogriphie solution8 DOH 100 ~ r i  2.406 1,006 (81 

Waste Material 

Beryllium scrap 
Used oil 

PCB 
Solid Waste 
Liquid Waste 

Transformers 
CIprCitOrS 

10 lti8l 
Inventory Generated 

m 10,400 Ibr 
" 42,000 pl - 

Initial 
laveotory Geocrrted 

Find 
Shipped Iaventory 

10,400 Ib¶ - 
42,006 (81 - 

Finrl 
Shipped Inventory 

Quantities listed ia  this table are rpptorimatioar bawd opoa dru 
from erleadrt yerr 19U. 

m a  The ElA hrtrrdous waste aumben correspond to those listed in the 
current RCIA lrrt A rpplrcrtlon, M l y  31, 1915. 

e Reused onsite. 
Processed 1,500 (81 oasitc to recover silver. 

J 



rolventi, priati, rad teoitrble m I V m S  h i v e  been stored 10 t h e  remote storale area 

Storrge trmes have V r f t C d  from 3 mooths to more t h r n  8 yerr ?CB waste rad metal heat. 
treating salt (oxrditcr) brve been stored in the crrgo eontr~neri locrted within the recu. 
r i ty  tone. Storr#e times for fCE w8StC hrvc exceeded 3 ycrri IO the prrt. Future rtorr8e 
timer lor these wastes are oot expected to exceed I year. The hrurdour write StOf88e 10- 

catIoar are shown rn FIB V 4  

-vc Solid wrstes from 811 

areas of the plrat where little or 00 possibility of rrdiorctive or chcmlcll contrmiartioa 
exists rre plrced into trrrrportrble met81 cootriaerr (Demprtrr Dumprtrn) rad rre cmg= 

tred inlo the prewat onsrtc unitrfy lradfill Nooradiorctrve sohd wartea from are88 with 

porrrble rrdrorctive coatamio8tioo 8re monitored before bein# pl8Ced into locked c o n t r ~ n ~  
ers Thlr prevents rrdiorctivr m8tcrrrl from enterrog the ooorrdiorctive wrrte rtrcrm. 
Materials takes to the present onrite lrodfill in the locked cootriaetr rre rgrsrd rad re- 
moartored drily before burirl to casure no rrdiorctive mrtcrrrlr rre prereat. these mrtc- 
rirlr include scrrp wood, nonrrcoverrbb S C f W  mctrl. prger, crrboa, #f86bite, grrr$c rub- 
bash, medical writ88 (no b~olo#ral hrtrrd), empty 88s cyliadcn (thrt craaot be teured), 

empty chemical coatriaen, crfrterir  #8fb8gC, rad clarifier areue rrmovod from sewage 

durina trertmmf 

Two IradCLItr arm locrted at Rocky Flra ?lane the ori#hd. south, ossite laadfill 

(closed) rod the present. north, oaritr laadfill (active). nesm Irndflll8 brve rrteived moat 
of the ooahrurdour, soarrdiarctlve solid wr8te3 $earnted I t  tbe glrrt 

Ph" .r 
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Current rnrnr$CmCnt Pr8CtlCeS for d iSOOS8~ of solid s r o r t 8 ~ ~  (aonhr2rrdous and 
Thew w8)tCS tre 811 drsposcd aoarrdiorctivc) w8ltes 8re Well documented (m? 1983) 

of oastte, rad do Bot present 8 hrrrrd to the enviroos of the phor 

Very little lrqurd effluent is relerscd off- 
site from current srnitrry system opcrrtioas at the plrat. Sraiurf rfflueats are proccsred 
through 8 trrtrrry rroiury t r C 8 t ~ ~ l l t  rysteaz Effluent from this system meets all reo 

qurrerncats for offrite relerse under limitrtion8 $et fortb in the existin8 NPDES permJt 

However, some of the water is retriard onsste rad further treatad io tbe reverse olmos1s 

(RO) plant 6 r  stored ia retentioa mad B-3 Trerced rater  from the RO Phnt IS stored to 

use 8s coolie# tower mrkrup wrtcr. The brrae from the RO plant b mrxed w t h  the pro- 

cess wrste rtrerm rad cvrporrted in the f8dhCtlVe writ8 autmeat  facility. Wrter 
stored in reteotlon mod 8-3 is Spr8Yed onto rrrd 8rers of the plrat 8118. 

Prior to 1979, tertiary tt88ted srnitrt), -wte water (the tertiary system WII 10- 

stalled ia the mid-19TG) r u h i r c b r r ~ r d  routiaely to Sooth W8lrrr Creek io record with 

cooditior8 of the NIDW perat in d h C t  I t  tbrt time. Reteation ponds 6-1 rad 8-3 were 
used for temponry impoundment uatil the wrter could be rnrlyzed prior to drschrr#e 
dOWnStre8ak This prrctice wrs direoat~aued rhea the 110 plrnt -8s built. and retention 

pond 8-1 is no l0088r used 

From 1969 to rbout 1973, lroadry effluent thr i  COat81ned lru than 1,600 dpm/l rl- 

phr 8ctivity 8nd w r s  l o r  in nitrrter rU rooted through the unitrry treltment ryrtem 

This  effluent IS currently trroderred to the r8dioective liquid write strerm for rrcrtment 

The sanitary waste treatment process removed retiducrl radiorctivc material Cram the Ilq- 

urd frrctioa rad coaceavrted It in th8 rludar Rrdiorctive mrterulr have not been la- 

troduccd into tho srnitrfy 8ystem for more thrr  10 yeon; however, very l o r  frridurl rr- 
diorctivity is  $till present ?rior to 1969, martar7 80rrae S l U d p  W88 citbot buried is 

trenches of disposed of io the pitneat onsite lrrdfilb Sins8 tbrt time it ha8 kwh prck- 

small amount8 of tho Cird BlUd8e becrmr 8irborm rad were dispersed rrooad the dryinn 

rlud8e dispersal), Thcu oper i t~o~s  rre now coaducted ir 8n encbw8. 

88rd 88d shipped offsit8 to 8 =E di#DOSrl f 8 C t l h t  I S  ndhctive W W 8 .  ?riot IO 1983, 

k d s  d u t i q  m C h # i O #  Optf8tiOaS (800 %C. v A 3 88 for 8 di8CU88iOr Of SBlritrfY Sewage 

The rcwrgs treatment frcility, Burldiag 99% ha8 hrd rurar overflows (I perk lord 
t)OW kr#e t  thra the crp8City Of the phnt) c l ~ t r d  by arouodwrter lBflltr8tlOa ID10 the 

d' . 



system These events hrvc 101 resulted in the SCW88C olrnt being byprsstd, but hrve In. 
creased cfflueat flow¶ through the Outlet into South WIlnUt Creek to rad thtouah t h e  8. 

series reteatroo ponds rad  into the Strc8m Ch8ncel To prevent excessive ~roundwrter in. 

filtration, uparrdial the existin8 Srailrry collectroo mpe syrtem was starred rn 1985 

BecruJe #rouadwrtcr was rble to rnfiltrrte this system, the potential eltuts for contami. 

aunts from the system to miarrte l i t 0  the erOUadWulter'8 prthwry 

SIOitBry system operatroos 8rc documeated by drily reports, rad  no m8jor cb8a)er 

10 thr8 operrtroa ace iodicrted. Documentrtioa of any p o t ~ a t l r l  problems from part 

rewr8e sludae dispersal rod s p e c l k  reCOmleOd8ttOaS for f urtber actloa, if iadrcrtcd. 

will be provibod under CEAR? ?base I1 (kc. V A h a )  In rdditior, tho sediments of  the 

reteation ponds wilt rho be cv8iurUd to dcttrmioo if hrrrrdooc gallotrnu rre present 

(see Sec. V A 3 1) 

V.BJ.3- Several item i re  of #earn1 interert or are not 
l 0 ~ 8 t e d  within ooc specific ire8 of the phoL These items rre discussod here. 

Approximrtely l0,OOO arl of IC1 is in use in elntrio 
utility system compoarots (includioa trnosformen rod crprciton) rad bydrrulic systems 

a t  the plant. Tbere items hrve been mrrkcd 8s cootriain8 PCB ia record with TSCA r e p  
ulrtioor. Io rddittoa. there are two tmrll srOrr(e areis for holdins nOar8diOrCtlVe PCB 

(both liqulds from ehrngin# 011 ia equipment rod ?CR.contrmiorted lrolrdr such 8s trans- 
formers rad crprcitors) until these mrtertrls era bo shipped to EPA.8gproved PCB dis- 

pot81 fiCllltle3. 

Since the plrat be8an operrtioor, dl hrge traasformcrr brve been diked, 8nd no 
major k8kS hrvr occurred. No records priot to the late lodch mist on rcplrcemeot or 
small trra8fotmerS or crpwitorr, 08 type3 of oil tbey ary hrve Cootrined, a01 oa their 

drspos8l. One perm8 i8t8rVhWd indicated thrr some of these items mry hrve bcea 
plrced into the wrap mot81 sit8 west of Buildin# 359. ThL sit0 YIS removed while.the 

pcrronnrl security tone (HZ) was be1118 cosrttrcted in tbr  a r l y  19801, rad no transform- 

ers of crpaciton wero fouad. All the mrtcrirl removod wrs disposed of at tbe present on- 
Sir8 l8ndf ill (*. VA.3 e). 

Currearly, no rSdj08CtfVe. PCb-coatrmiarted liquid exists at the plant. "he last Of 

this mrterirl  was shipped inorbct DOE herlrty for dispasrl by incinerrtioa durm8 the 



summer of 1914. Currently, r b ~ t  14 drums of solrd f8diO8Ctive. PCB~coatrmrnrted mate. 

rial (krm wipes, coverrIIs, t l t n s f O r ~ ~ C I S ,  Capac~tors, ctc ) are bcrna stored rwr~trn)  an 
EPA-approved disposrl techaoloay 

No releases of K B  into the eavirons 8t the plrnt arc known to hrve occurred The 
only indicrtcd retion regrrdial PCB I t  the Ohnt is  to obtria E?A rpprovr~ for diSpO¶rl 

or rrdior~tive,  K B  coatrminrtcd solids. DOE IS seekin8 this 8pprOVd If 80 rcceptrble 
disposrl rpprorch 11 not rdeatrfied. rltcrartiver for disposal will be rou8ht under CEARP 
Ph8sc 111 

m - s A v  sew- s8ait8w SCw8#* SlUd#e b8: been 

drsposed of in three separate W 8 Y S  since plant operrtroar r t r r t e t  I )  buryin8 it in trenches 

(1954 to 1968); 2) buryin8 it ra tbe picreat oosite Iandfrll (1968 to 1969); rad I) haviol it 

drummed 8nd shipped offsito to roother bOE frcility 88 rrdiorctive wart0 (1969 to pie- 

sent) The plant will continue to ship all trnitrty sewr(e sludao offsitr for disposrl r s  

rrdiorctivr w ~ s t c  C L A W  Phrre 11 will undertake to Chrrrctetiro ray sludge thrt may 

remain wound the dryin# be6 (kc. VA3.88). 

u- Biocides are used os the plant :it8 ( f o l l o w ~ n g  

requirements promularted under Articlc IO, Title 35 of the Colorado Strmtes of 1973 8s 

amended) to control pests rnd weeds. All Pest and * r e d  control is performed in rccor- 
drnce with procedures outlined ia the Hcrlth, Srrety, rod Envrronmeat M ~ a u r l  rad are 
tOOfdin8tCb with the Jefferson County Extensron Service rad the State of Colorrdo 
Department of A8riculture. The IOdUStrid Hyaienc Group documents mrterrrls used. 

trains employees, rad monrton rpp~rchtion procedures rad the d i ~ p 0 ~ 8 1  or biocides. 

equipment, and containerr All biocidea Ire stored rn 8 dedicrted, lacked buildia8. thrt 

h8S 8dequ8te contarn~nant for possible #pills (8s required by 40 ?art 16s) 
Applic8tion plocdua, iscludiin~ ntr of IPP1iC8tiO& are r e v r e w d  by industrial bygirne 

perroanel to ulwo complirncr with re@irtered peaticide requirements of the State of 
Colorado. No funbrr rcrioo om IUI of biocides fr indicated for CUR? ?hau II. 

V.lf.d Bar- The plrst be8m produtioe use of beryllium 

mer81 ir 1958. 8ad use of this mrterirl continue8 to the prwesr t h e  tot81 relerre of 
beryllium from strcks at the plrnt is I u s  than I #/yr (AEMR 191s). By comparison, the 

8Ilowrble limit set by the E?A is 10 #/d pet sin8le source. Air pollution emrssioa aoticer 



(APENs) have beeo submitted for all  the Plant's beryllium l O U r t C S  to the state 8s rrqulred 

by Colorrdo State Air ?ollution CoOtrol Rc#ulrtron No 3 

Rockwell Ioterortional performed 80 rsscssment of beryllium levels in surfic~rl 
roils oear the plant in I982 (b8rrrCk 198th This study W8S iaitirted k~8uu of the sen. 
err1 lack of knowled#e cooccrniog beryllium k W l S  1 0  Soils ~latioowide, rad keruse surfi- 
el81 so~ls oear the phot provided rn iategrrted record of kryllium deposition from the 
plant's operations rad other nearby sources. Identified possible sources iDcluded the 

plrnt, 8 beryllium ore industry I 2  mi erst Of tbe plrot, 8 br?~lllUpl conaia industry 9 
mi south OC the plant, vrrious coal oroducin( or combustior srtr  aurby, red tbe betero- 
gcacous p o l o s i c  mrterirls underlyinl tha Ohnt. Tbu study iadicated thrt DO surficirl 
rolls oca? thr plant h$ve detcctrblr beryllium rccumu~rdonr, 8Dd thrt brckgrouad beryl- 

lium content of surficirl roils is dependent upon soil type. 

Aaomrlous~y higher brckgrouad beryllium levels veto fourd a88r the plant's rods 
rod buildings The study coocluded tbrt the beryllium loadin# ria rttribotrble to rurfi- 
cirl gravel rfigresrtes WhJCb arc hi8her ia k r y l l i u o  conteat Tbeso r g ~ e m t e a  have kea  
incrcrsed by ( I )  rddins rrnd rod grrvel for coastructior OurgauS rnd (2) roil deaodin# 
from incrersed rrorioa around thoso Construction sites (the clay is removed lcrviog the 

8r8Vel 8a8re#rteS). 

The study found one area, 10 t0 20 yd2, th8t C O n t i i a c d  krylllum rccomuIatioos 
8bove brck#rouod that were rttributrbte to plant opcntioor n i s  arc8 is laerted ad& 

cent to Buildin8 444, aod Building 414 W U  used for beryllium operrtionr kbr imum Irv- 

els fouod were 114 mrcro#rrms per 8rrm I S  compared to brckgrooad levels of 1 micro- 
srrm per gram. The study indicated thrt no berlth risk vu suspected. but that removrl 

of I yd3 of so11 would brio8 the Irvds brck dawn to brckpoord. No further rctioa om 

beryllium operatiow & iDditrtrd rador CEAR? ?hrW 11 (brrick 1982)- 

?- far Tbe plrnt hrs throe prtbrays 

by which rnrtrrirl from plant oprntiou u a  be released into t k  local ervirmr Theso 
three prthrryr  me 8h,  sorfrce wrtrf, and #roondwrtm. 

v.1.1-. k(rterirtr (prrtieulrtr rad vapors) may enter 

tbc 811 pr thw~y  from stack emission& aprr imgoundmertr. m d  exPWed mil surfaces. Oac 
example of airborne mrtcrirl transfer is the documented plutooiur d&g.nrl from the 903 

D -- - 
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drum storage rrer (RFEIS 1980) 

tion ponds (See. V A 3 b). 
Another example is spray from the 207 lotrr evrporJ. 

As described io See IIIA fienef8l windflaw prttetns surroundhe the plant arc wel l  

documented, rod wind drrectioo trcqueocy data 810 included in the ronual eovIroamearrl 

moaitoring reports. AOOU81 lVCr888 rad recideot rtmospheric dhprnior frstors h i v e  

been crlculrtrd to evrlurte routine l a d  uoplroned relerser r t  the plrat (WEIS 1910) 

Seven1 on8010g studies o f  resuspearron and plume dispcrsioa are k i n g  performod at the 

p h o t  (Huot 1982, Huot 1983, Hunt 1984, rnd Hodfiin 1984) rad r sire-specific dispersion 

model in bein# developed for re8ulrrory rad emergency response to supplement rtmo- 

spheric release rdvircmeat crprbrlity (ARAC) models (Hodfiin 1985). 

Currently, r drtr  base on plrot-wide releases of  all strck emiuioas doer not exist. 

Rockwell Ioternrtioarl is compilia8 8 drtr brse of rll mrteritlr received, disposed, 80d 

used io product. Tbis d r t r  brse wi l l  eorble rough estrmrtes of rir releuea to k mabe 
from materfrl brlrncu. Any WtCntI8l problem rrers ideotified by thin rnrlyrin rill be 
evr~uated,  rad if oeceamry. correctiJe tnioor will be implemented 

The 8 h  pIthW8y h8S been rdequ8tdY ch8rrtteritrd 80d documented. Additroar] 

111 prthwry chrracterirrtion studies wilt OOt be performed uodrr CEAR? 

- W w  w Sheet flow runoff from the plant 

rrl chrnnels thrt eveoturlly dischrr88 into retcntioo goads in North rad South Walnut 

Creek, 88d Women Creek. Bed redimcots remiin is the retention p o s k  mad most, if aot 

all suspeaded sedimeau u t t l r  out trpidly in the reteatiom poodr Coocentntioon of con- 
trminrau. if present in solution in the reteation ponds, are diluted by surfrco ra ter  or by 
effluent rcleuu to the ponds. 

(buildinfir, roof% prrkiag IOU, 1tOft)C rod OW0 arms) is collected In rrtrficirl i od  B I t U -  

Additional information re8ardio# tbe surfrec rrter’s pathway In rdrtior to idca- 

t l f i cd  wrste nit# rill k collected under CZAR? ?brw K Surface drriarge at tbr plrat 

will also k cbrrrctrriud to more rccurrtdy determine rra-oo, runoff, rad drrirrgo der- 
t inr t ioa  ol rorfrco water from ray fiivra wrnte #ita Addrtioarl mouuremrsts for hrr- 

ardour pdht8au (r8diorcthr rad oonrrdiorCtive) in SUrf8Cr wrter IO8Vh8 the phot rad 
areas upstrc8m from thr plrnt will be obtrined under CEARP Pbasc 11 (this iocludes or- 
#rnrcs, metrls, solvents, rrdioirotoper, e t t )  There drtr  will be used to COaPplrt@ under- 

4 DO44697 c 
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f Pathw.v. CO~treUnlatS (Ilqutd or solid) 
spilled on or buried io the around I t  Rocky Flats Plant M Y  k iubyct  to reruspcorlon 

8nd triosport by rrter infiltrttioa into tbe shallow aquifer The r i t e  of movement to the 

aquifer is hiably depeadrst upon the nature rad Quantaty of tbe ~oatrrninrot  rod the hy. 

drolo#rc propenres of the soil rod S U b ¶ t n t r  COOt1QinIBU could be adsorbed by silts and 

dry8 in the yavcls that form the 1 q U t f W  If buried wta VI  ia contrct w t h  water. 

taminrat ~ o n ~ ~ a t r r t i o n ~  and water coowct t h e  
SOlutiOr tO8CIOtf8tiOnS O f  tbe C O a t 8 d E 8 O t  wi l l  vary based on fOlt8mDlat Wlubility, COO* 

Addrtlonrl informrtloa rc8ardrn) the 8rouad~8ter's pathray in relation to identi- 
fied write titea r i l l  be ColleCk under CEAR? Phase IL Add1tioa.l charrcterirrt~oa on 
depth. ditoctioa rad of movrme8t. recbaw. rad dischrr8e d tbo sballow aquifer is 
needed. Additional #roundwrter datr are CurreOtlY k i n a  tollectd rad r i l l  be eV8lUrt6d 
to deterdm where rdditioarl dIt8 w e  needed for the chrtrcterrutioa. This chrrrcteri- 
trt ion wi l l  require relrtins the lO~8tiOnS of all moaitorina wells to potential coatrm~nr-  
tion tone8 rad evrluatro# the data for 8rpr 80d trends idratifyis8 laeationi that mry re- 
quire placerneat of rdditioarl moaitorina WCllS. These d m  will rlw be used to determine 

where and how fast grOUndW8ter moves m areas I t  the olaot. TIIS anrlyrts vdl indicrte 

which locations aced to k sampled to rdcqurtdy detcrdae beltpound level: rad ro 
confirm tbo preuace or 8baenco of any contributions from the plant to hazardour pollu- 

mots thrt may k present ia locrl ~ r o u o d r r t e r  

Tbe plart coaducu 88 envirosmeatrl monitor- 

in8 prolrrn tb8t iacludm r s p l i a l  rod aarlrriaa airborne efflaeag rmbirat air, surface 

mcrrured uri.8 thermoluminescoat dorimrtmr% Tha eaviroomeml moaitorina proartm 

consist8 of collmir~ maplw from onrite, booadrv, rad dfr i te  I m t i o u  Ambient air 

quality, rurfra water quality, ind grouadwatir quality mcuurc#8ts 8re rlro performed 
Specific det8ib of the rootlam plant mooitorh# ptoyrr u e  docuurted io the %rtrlo8ue 
of Monitorhg Actfvitlea at Rocky Flats' (RI 1911) 

*Iterr 8roundmur. rad EXt8tsIl wnetntiO# #am~-r ld i8 t jOo  exgorurrr are 8lSO 



Several federal. state, and local 8overnmental r(encicr iadepeodeatiy coaduct addl. 

tional onsite rad offsite enVlfOamCnt8l surveys The COlOfrdO Deprrtmeot of Herlrh 
samples air, roilr rod wrttr at the P h C  and 18 rurround1a8 commuaitrrr It also operrtes 

an onslte, coatinuous, prrtrculrtc rlr srmplcr for the Jefferson County Health 
Dcprrtmrat. The DOE Enviroomeot8~ Mersurcmcntr trboratory ( E a )  cooducts prrttcu. 
late a i r  sampling at the plrnt  8nd ~ c r i o d i c r ~ l y  perfornu sDtt181 studies, inclubin) sedi- 

ment rad soil rarlyrer 

The relirbility rod errdrbility Of anrlytietl  lrborrtory results (qU8lity cootrol) are 
estrblbbed by 1nClUd1n8 as an iatC(f81 prrt of r o y  rnrlytrcrl procedure a pioaram of 
scheduled replicate rnrlyses of strndrrd or spiked srmpler 73r prccuioa of rnrlytieal 
results ir e¶trblJShcd IS the stradrrd devirtion from true Vrlma or from tbr mea0 of 
rcplrcttc anrlyser Accurrcy is  reported as the percest recovrw of r C~attitUeat from 8 

srmple of kaowa vrlut with a liven rnrlytical proeedur8 rad rnrlysr la rdditios, the 
Rocky Flats ?lint Irbotatory prrticiprtes in the E?A rad Natjoul  brrur of St8ndrrds’ 

independent rampiin8 by fedcrrl, Sute, rad lW8l 8overnment 88rncirr 8 1 1 0 ~  for cross- 
cornpurrson of drtr aeta that have been indcpeadeatly C O I k t d  Mad rnrlymd t h i s  is 80 

excellent external check of both lrmplias nod 8nrIyticd proccdura (quality ruurrnee) 

(r(rBS) QU8lity 8SSUnOCt/QU8lity COatrOl (QA/W) audit PlO#nm eaeb y88?. Secood, the 

. .  Air The plant moniton air effluraa for both 

rad~oactive rad noandiorctivr CoOtam~nrntS. Radioisotopes cxraiaed lrclude plutoaium- 
239* piuton~urn-240, uranium-233, uranium-234, urraiua-238 rod trim- Each mooth 8 

composite srmplr from crch Of tb8 43 exbrust Systems is roriyrrd for beryllium 

frtrrctrvc instrumestrtron u king wed to monitor for rrlfmr droridr, totd bydrocrr- 
boos, crrboa monoxide rnd C8rboa tetrrchlorrdr b W k t u d  VerCktiOr 8%h8Wt ryrtemr 
A s o ,  continuoor strck moaitorr mearure oxides of aitr08rr concrrrntiou 

The plaat h a  8a ambieat 8it qU8lity ~ORitOtia@ St8aO. manria( 8u S& EIA err- 
u r i a  pollutrna: total ruspesded particulates, sulfur dioaldr, cuka mosoridr, orone, 
k a d ,  tad nitrolea dioxide The statioa h locrtcd in a mobile ma. Except for ozeae, the 
mcrrored conc8atnt~onr  (Ire below National Ambient Ut Quliv Suadudr Tbe mea- 

sured ozone concentr8tiooa 1rr rimflrr to thore found in the other areat of  metropolitrn 
Denver. The photochcmicri oxidant problem is 1n aror=wide problem prlm8rily caused by 
regional trrnsportrtioa sources. The coatributioa to thrr OtOne problem from opcrrtionr 
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The Colorrdo Air Quality Control Commiuion, 10 111 effort to coorrol lmbrrnt lev. 

elr of ozone in the lrllrter metropolrtro 8 ? t W  bar placed more rertrktions on volrtile or. 
8 8 n k  compounds, These festrictioor. pfO~1Ull8ted under Resulauon 7 ,  ?art IV, kc. c, of 
the Colorrdo Air Quality Control Act, MY have iacrersrng effects or tbo plant's uw of 
solvents rad on bow releasea of vrpor from thew rolveau to tho atmoiphere are COO- 

trolled. 

The Colorrdo Air Quality Control Act rCqUirU the phot to h8Ve permiu to O p W 8 t 8  

its inc~norrtorr Theso permiu h8Ve earirrion l ~ m h t r o a r  that require verificrtior olrag 
continuous emisrio8 monitors, To qorlify u a contiauou eminma monitor (CEM), it 
must uader8o prrfornuoce testing pracrdttra thlt inCladr E?A refrteuce methods 
(mraurl tesu) (40 CFR ?rrt'60, Appoadir 1). new aethodr roquiro rrmplio~ kforr, 8s 

well as after, the control device. Thb prw8ta  8 OEiaOO  robl lor at Rocky ?ha ?lane k. 
CIUW ths exhrut before the WE?A filtet control dwiCr h ndiorcthr Duo to tho rpe- 
cirlized nature of tbo referelrcr mubod tesu rod tho e q u r m n t  it requires, Rockwell 
Ioternrtlonal r i l l  explore havia8 tboo tesu performod by aa ouaido coatnetor wbo rpc. 
crrlitrr in tbh testins or Dol! will seek a vrrirnce from thrtc procrdora from the appro- 
prirte regulatory r)rncy. 

Annu81 ravironmratal monitoriog 
reports at  the p h t  show thrt rrdiolo@iul WIBPlial of Surf8W W8tw b rdequrto both ia 
frequency of collection rad type o f  coartiturno roalyrrd (WO kc IILE 08 watot qrrlity) 
(AEMR 1983, ALMR 19$4, AEMR 19$S). D8u for some nooradiaretivr coartitoera brve 
k e n  collrtteb; bowever, them drtr hrvo not h a  3v88 in the 8n8.81 r8virormortrl mor- 
itoriaa report% Tha plant rill inetude drt8 on aoandimetivr lnrtorhls ia future rnarrl 
crrvrronmertrl mo.itori.8 ropora u pIr d n f t  DOE order H84.I. hmpllrg colloctios str- 
rioos will be explndd to inclodo backlrorod ¶8m6la olntr.rr (tom plant opw8tionr. 
ne specific sasglira l o ~ r t i o ~ r  8 d  wrceatntbsc of ?C& far sudaeo wltor rill be 
identified ir addidor 10 tbou identifled ir gut Md Wmat WDm Wda ad* 

qurcy of thr adam W8tW monitoris8 p w r r  will k further evalarted orbor CLAR?. 

Annu81 erviroamentd manitorin) 

reports at the plrrt show thrt rrdiologicri ramplia# of groundwrtrr is rdequrto both io 



frequency of collection rad type of constituents rnrlyzed; see see 1111 on wirer qurllty 

(AEMR 1983. AEMll 1984, AEMR 198s) DIt8 for some ooorrdiorct~ve coostituents have 

been collected; however, these dr t r  hrve not k e a  reported 18 the 8nnurl anvironmeotr~ 

monitoring reports The p h t  wil l  include drtr  on 11OOr8diO8CtJve mlteri8lS lo future 880 

0 ~ 8 1  enviroamcntrl monitorins reports u per drrft DOE Order 5484 I Sraplin8 collec- 
tion rtrtioar will be eXp8nded to include brck8round srmples from W C l b  1 0 ~ 8 1 d  upirrdi- 
ent from plrnt operrtioar The specific srmplln8 locrtioas rad COaeertrrtionr of K b s  

ror grouodwrter will be identified. The rdequrcy of the 8rorndwater monitorio# pro- 

srrm will be further evrluatcd under CEAR?. 

p Umpli88 for rrdionu- 
elides from O ~ ~ t I O O a l  rrlerrcr 8pw8?S to k 8deqU8te IO freQUeOCy rad  SOIWtlO~ Of COI- 

stituents. Addition81 d i t8  hrve beer collected from both Great Westem Reservoir rad 
Strndlcy L8ke to iddrcu plulbaium con~eatrrtions in reservoir sediment IU tOl8t8d to the 
plant's opeations (Setlock 1983, Setlock 198%). Sediment core profile8 show plutonium 
coaceatrrtioor peik rt depth (prrt degoritloa). rod indicate thrt no portdepositionrl mi- 
gration is occurring in tbe 3edhentrrY c o l ~ m  (the plUtOEhm h fixed to prrticalrter at  

depth). Sedrmeamtioa t i ter  vary from 0.5 to rbout 008 h / Y t  in these reservoirs 

RIdi08CtiVe and chemical C h 8 r r C t ~  istics of sediment from oarite stream drrinr8es 
r a d  retentioo ponds rre not reported ia the rnourl enviroameotrl moaitorio8 report. The 
plant h8S collected and rnrlyzed trmpler both up rad downgrrdirot from the plrnt for 
rrdronuclidtt. specific trace metrl8, rad orsrnicr thrt C80 be relrted to the plrat*s oprr-  
trons. These data will be included in future raaurl environmeiul monitorin8 rrporu as 
per d n f t  DOE Order S4U.l. The 8dWU8Cy of the roil rad sediment monitorin@ pro8rrm 
will be further eVrht8trd under a A R P .  

Expanded docomeomtior B ~ p ~ u r  to be needed for 

severrl rctivitir 8t the plant. In rdditiom to iadicrr of brrrrdou mrterirlt awd oarite, 
iaventorioa ol hrrrrdou materials prrchurd  u e  kin8 collectOd bY tbe industrhl hysieoe 
.roup 8a part of OSHA requinmeon (burrdow m8td8h St88budr). D i m 1  informi- 
tion is maintained. bat this information hu not bee0 publbha Summaria of these drtr  

r i l l  be included in the annual eovironmcnul monitorin@ rewrt U mr d n f t  DOE Order 
5484.1. These drtr  will be used to demonstrrte complirace with the vrriorr federrl rnd 

state regulrtionr governins rclerrea of hrtrrdour eollutrnu into the environment. 
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1 Sections 103(8) and 
i03(b) of the Comprebezwvc Environmental Respaare, Compensrtron, and t iabi l ity Act 

(CERCLA) requue that the N8tiOad Response Center be notified immedrrtely when h8g- 

rrdous rubrtrnces or oils are released into the eovironmeat la qurstrtier equal (0 Or 

greater thrn th8 reportrble quratiticr wt in See lOZ(b). When this I 8 W  -9 ertrblithed in 

1980. reportrble quantities were &et rt I Ib for brurdour subrtaace8, except for tbose Cor 

which reportrbh qu8atiticr had k e a  esnblirbod purrurnt t0 See. 3II(bX4) of tbe Clera 
Water Act (CWA) On Apr. 4, 1985, 44 CFK ?art 3024 adjusted th8 reportable quratiticr 
for many of the brrrrdow substrocrr Future mooitor108 rctivitier at the plrat w i l l  

evrluato routme rad rccidentd releurr rath respect to reportable qaratitiq rod any re- 
leases exceedin8 t h c u  lido will k reported to the Natioarl Rrpoam Center The m- 
mu1 environmental monitorial report rill iaclude 1 I i S t i O B  of repom made or a stitomeat 
r b O W i 0 l  compliroce with thh reporria# u p c t  of CERCLA. 

Asbestos wia uwd ia  
the older buildinw for iasulrtioa io h a t i n 8  systems, NUHAIS (m Sea IV) h8vo emir. 
rioa control, disposal, notificatioo rad r e ~ t t i r 8  reqrireaena for removia8 isbetroc, 

Delcgatioo of authority to the State of Colorrdo for this 08tiOOal re$ulrdor ir covered 
pndrr Colorrdo State Air Pollution Control Refiulrtioo NO. 8. Sukoatracton for remov- 
iE8 rsbestor are reqoirod to provide rpproprirte nOtifiC8tiOO t0 tb8 €?A rad State of 
Colorado. DOE wi l l  implement procedure to document sucb aotrficatiok 

Sur vev A rrd~ometric survey was 

conducted from 1973 to l98& prior to new C O n l t l O C t h r  to idealily rod remove turlrce 
radioactive coataminrtio~ or tho plrrt site. As radiorerive materirl was dircoverod, it 

-u removed. T h i s  survey bu bean dotomeotd by moothly memm-tefile, but a summary 
report has mot been prepwad, CEAIV ?k8@@ I ru~plrmeanl 8CtiVitiM Will coaplk these 
&u iato o m  roport that ula all rita u d  ideatifha rrmodhl actio. #Uta Tbo report 

-31 dcmorstnto rem04 or 8bsentr of #rdaW n d b ~ C t r V 0  WW8da.tiOr (except for 
irolrted locrtioaa rithlr thr 900 Arm) or identify 81688 WarrtntjB8 further actbe radrr 
C E A R ?  ?bur I1 Documonation for th8 clm8W rW8888fY for t rm8ir in~  lacrtiosr rill 

k included in tho plrat's iraual moo~tor i r~ repof% pWSU8at to dnft Doll Order 5414 1. 
u rigaific8ot eaviroomeatrl rctivitju coadoctd I t  the plant Sit& 

V.B.b.d u- Tbe 1984 rcneadmoatr to 

R C R A  provide regulrtion for underlround rtorr#e t 8 0 h  used 101 0th  Or brxardous sub- 
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stancei, jncludin8 r8dionUCl1deS, Currently 10 use or taken O u t  of service I O  t h e  last 10 

years This law requires n o t i f y i n s  the state or locrl ruthorities Of the ale.  s i te ,  type, 10. 

cat~oa,  rad uses of erch trnk by b y  8 .  1986 A Complete 1nveatOrY O f  uadersround 

tanks at the  plant rhoria# dates O f  service, matCrirlr O f  C001t~UCtiO~, liquids stored, and 

current contents of the trakr i s  needed. Rockwell lntWn8tlOB8l IS COmOilio8 the tank in. 

vea tor y 

w- CufrULt rerial photosr8phs and de- 

trilcd scaled drawinis of the plaat site were Bot loctted duriaa C L A M  Pbasc 1. If ade- 

quate maps 8nd drawin8r cannot be obtained from subcontracton that have performed 

work onsite, 8 mappin# exercue will be done under CEAR? ?brw II. 
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APPENDIX A - PROFESSIONAL QCALIFICATIONS OF 
INSTALLATION ASSESSMENT TEAM 
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A P P E N D I X  B 

H 4 Z A R D  RANKING SYSTEM AND MODIFIED HIIZARD R A N K I N G  SYSTEM SCORES 
FOR ROCKY FLATS PLANT 

The Comprehensive Environmentrl Response, Compensation. r n d  Liability Act of 
1980 (CERCLA P L  15-510) requires federal 88enCiCS to identify to the Environmental 
Protection Agency (EPA) inactive sites under their control that may be sources of 
environmental contaminants Such rites could include inactive waste disposal sites. 
I8cilities,  or other locations that were cont8minrIed by hrzrrdous or toxic mrterirls in the 
past As one means of establ1shia8 the relative importiace of such sites. the EPA 
promulgated the Hazard Ranking System (HRS) as Appendix A of 40 CFR 300 The 
relative ranking of sites at various instillations can serve to highlight particular problems 
or su#gest priorities for further investigrtioa 

The HRS was deslgned by EPA to be used to "evrlurte the relative potehtial of 
uncontrolled hrrrrdous substance frcjl itiet to cruse heilrh or srfcty problem. or 
ecologicrl or environment81 d8m88C" (Scc 1.0 40 CFR 300, Appendix A). The followmg 

excerpts from the regulation indicate some of the limititions of the system. 

'The HRS 1s 8 means for applying uniform technical judsmcnt regrrdiog 
the potential hazards presented by a facil i ty relative to other facilities It 
does not address the fers~bil i ty,  dcsirrbility or degree of cleanup required 

'The HRS does oot quantify the probability of harm from 8 frcalrty or the 
magnitude of the hrrm thrt could result, although the frctors hrve been 
selected in order to 8pproximrtt both those elerncats of risk. It is 8 

procedure for ranking frcilitier in terms O f  the potcntirl thrert they pore..." 

The  HRS rrslgnr three hazard mode scores to 8 site; ( I )  r Mi8rrtioa Mode Score 
that reflects the potential for hrrm to humlns or the cnvironmeat from migrrtloa o f  8 

h t a r d o w  substance by either #rouadwrter. surfrcr wrter. or rir prthwryr: (2) 8 

Fire/Explosioa Mode Score thtt reflects the poteothl for hrrm from subst8ocer th8t caa  
CXplodG or CIUSC firer; rad (3) 8 Direct COEt8Ct Made S C O W  th8t rcflCCtS the p ~ t e a t i r l  for  
b r r m  from direct contact with hatrrdous tubstrnces st the site Tbe score for erch mode 

DO44710 



is  obtained by  e\alurtin# a series of factors t h r t  characterize t h e  potentla1 or the facility 
to cause harm Each lactor receives a numertcal \slue according ro a prcdetermlned 
scale; the factor values are weighted and combined to yield final scores according to set 

rules The Migrarioa Mode Score was used by EPA in establishin# the National Priorities 
l i s t  (NPL)  of facilities 10 the private sector for initial attention under CERCLA Federal 
rites are now proposed for mlusion on the NPL, and all sites w i t h  scores greater than 
28 5 will be included The Fire/Explosion 80d Direct Contrct Mode Scores are intended 
by the EPA to identify frcilitieS requirinl emergency 8 C t i O n  

The Mtgratioo Mode Score is a composite of the separate scores for each of the 
tbree migration routes; groundwater, surface water, and air  Each mi8ration route score is 
calculated by multiplying selected factors for route chrracteristicl, contrinmeat. waste 

~ h a r r c t ~ r i s t i ~ s ,  and potentl8lly 8ffected t8rBCtS to 8rrive 8t 8 Value 00 8 aormalited 0 to 
106 scale The overall M~#rrtion Mode Score is the root mern square of tbe three route 
scores, which CmphrSiZeS the h i ~ h e s t  scoring route. and IS also on a 0 to 100 rerle. Higher 
%cores lire expected to indicate 8 grtrter poteatial for problems However, 8s sug8erted by 

the acknowledged limitations, the M#ratioo Mode Scores are u u f u l  priaciprlly for 

rankin8 rAtcs for priority of follow-up rct~ons and do not q u r n t i f y  risk. 

For many DOE installations there is a prrticular problem in  rpplying the HRS lo  

rites  thrs may hive  rrdiorctive coatamination The HRS does not conrrin provision for 
comparing radioactive materials with toxic and harordour chemicrlt  As a result. DOE 
herdquarters engaged B ~ t t e l l e  Pacific Northwest Labor8torier to develop 8 modificrtion 
to the HRS thrt would more appropriately 8CCOUnt for the fel8trve risks of rrdiorctive 
rad  n o n r a d i o t ~ t ~ v e  c ~ o t r m r n r n ~ .  This mdif ic r t ioa  w r s  used ia evrlurting rites rt the 

plrnt that contain rrdioirotoper 

The Rocky Flats Plant was evrlurted to determine the rtlrtivc potential of 

hrufdour substances to cause adverse effect3 on humin h d t h  of the caviroament. The 
ev8lU8tion was conducted using the EPA H828rd R8nkrn8 system (HRS) for b828rdOUS 
cbemicrls rad the DOE Modified H8trrd Rrnkio# System (mu) rnd EPA HRS for 
mdioauclidcr. The evrlurtroo consisted of two Step?' (1) rn overrll cvrluation of the risk 

of the plant relative to other N8ti008l Priorities List (NPL) wtes (Miantion Mode Scores 

P 



greater than 285) .  and ( 2 )  a n  e ~ a l u r t i o n  of indivtdu8l sites wrthro plant boundarles to 

determine relrtive hrtrrds 

Because the phot IS located on two separate surface water drainages w i t h  different 

public receptors, the overall evaluation consists Of two ag8regate scores Crertcd from 
lumpin8 s i t e s  w i t h  common receptors together Aggregated scorer for the Walout Creek 
drainage and the Woman Creek drrioagc were 8chieved by trking the worst case situation 
(e # compounds wi th  mrximum toxicity rod  P C U i S t C O C C ,  minimum contriomeot cooditioos, 
observed releases, rod shortest distroce to water USCrt)  from ercb of the sitct and totrl 
waste quantities from all of the sites This technique is contisteat with #uidrnce provided 
ID the EPA Users Maourl The chemicrl Mgratioo Mode Scores for the two rggre#rtcd 
cvrlurtioas of the draior#cs 8t the Rocky Flrts Pttnt exceed the 285 threshold for 
plrcemeot of sites on the NPL The Walout Creek drrinr#c received the bi#hcrt chemicrl 
httfirrtion Mode Score, 33 (see Table B 1) The hrtard cootributroa from rrdionuclides is 
comprrrtively smrll (i  e the radionuclide M#rotioo Mode Score i s  9) 

Iadividurl site hrtard rrakio# evalurtioos were performed for the eleven sites 
with sufficient ioformrtion to permit scoria# s i x  of the sites eV81U8ted rrc wrstc 
dispO¶rl 8rerS, four rre potcotirlly coottminrted W f 8 S  from prior w8ste trertmeot or 
storage ICtiVitieS, rod ooe i s  the rquifer cootrmiorted with volatile orgroic compounds 
(VOCs) The scores are summrrited in T8ble B 1. Of the eleven iodividurl sites 
evaluated, only three (solrr evrporrtion poods, VOCS io #rouodwrter, r a d  present 
Irndfill)  received scores which exceed the 28 5 threshold The Direct Cootret Mode Scores 
for all individual sites, except the solar cvaporation ponds. 8re ZctO, reflectin# rdequrte 
waste cover rod  site exclusion The Fire/Explosioo Mode Scares for d l  iodividurl rites 
rre zero, reflectiO# 00 rpprrcot fire or explosiOfl thrert. 

The Hrtrrd Rankins Scores provide 80 estimrtioa of relrtive hrrrrd r8thCr thrn 8 

qurotitrt ive determiortion of risk. However, the scores do indicate thr t  rdditionrl 
informrtion should be collected under CEARP to fully cvrlurte patentlrl risks to the 
public rad the environment. The initial riakin# of individual $ i t a  8t  the plant indicrter 
th8t  priority attention should be #ivcn to the solrr evrporrtloa goads, VdCcontrminrtioa 
of the #rouadwrtcr, rnd the present Iradfill. Rocky n8tS  P h t  Oersoanel rre rlrcrdy 
involved in actions to reduce potential hrrrrds from these sftea rad further chrrrctcritr 
t h e  VOC contrminrtioo plume In rddition, remedirl iovestigrtioa studies wi l l  be 
conducted durio# CEARP Phrse [I. 
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Table B I Hazard Ranking Summary 

S1te 

hKsmtai 

Walnut Creek 
Woman Creek 

Solar Evaporation 
Ponds 

VOC in 
Groundwater 

Present Lrndf ill  

903 Drum Storage 

Radioactive Site 

Trenches T-1 to 

Arc8 

800 Area 

T-I1 

Reactive Metal 
Destruction Site 

Original Landfill 

Cooling Tower 
Blowdown Ponds 

Oil Sludge Disposal 

Litbium Met81 
Destruction Site 

Total 
Migrat ion 
Mode 

Chcm 

53 
40 

46 

40 

34 

26 

20 

17 

16 

IS 

12 

9 

8 

Rad 

9 
6 

7 

NA' 

5 

1 

0 

6 

NA 

S 

 NE^ 

NA 

NA 

' Not rpplicable 

Not evaluated 

Chem 

17 
0 

I7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Direct 
Contact 
Score 

Rad 

0 
0 

0 

NA 

0 

0 

0 

0 

NA 

0 

NE 

NA 

NA 

Fire/ 
Explosion 
Score 

Chem Rad 

0 0 
0 0 

0 0 

0 NA 

0 0 

0 0 

0 0 

0 0 

0 NA 

0 0 

0 NE 

0 NA 

0 NA 



Addlttoarl data will  ah0 be collected during CEARP Phase IIA field 

r ~ c o o n r i ~ s a a ~ e  activities from rites with rasufftcient iaformrtioa for HRS/MHRS scoring 

The site ~h8rrCteri28t~oa d8t8 wi l l  be used to score these Sites, rnd the datr and scores 

n111 be published 8s supplements to the CEARP Phase I report 

, 



............. 

............... 
. .  

. . . . .  

. . .  
ow CHI ld l l l .  .. ................ 

...... .. .. 

ma YIYII~ ............... 

....... .. 
. . .  

u t -  ...... 



I )  



, 

-f 



I t  

e m  

.... 
0 . 1 1 u ~ w -  e a  imm -I I - ~ W ~ W U  

Wl~ t ' l l ( .  e m 1 0  a 
U I U w .  0a 10.0 

w Q L W T : ~  u mu aimwtm - ............................................ 
am- w i n w  .......... 

Ye)  O W  
ana r b  
e a  e a  

YII a ai.# 
9l.n bl l  

98.a 0.m -wd WDIVWCI .~  
.............. 

DO44778 
3 . 



IS I 

n 19 

n 

!2 

I 

P' 



I 

1 OYmmNLU I I 0  1 

1 
1 
1 
1 

I 

1 

1 

1 

1 

1 
1 

* 

m 

# 

0 
8 
I 
0 

0 

0 

0 

0 

e 

0 

0 
0 

0 

e 

0 
I 

e m  
bo 

0 

8 

1- 
w 

DO44720 



m t\.o  PI- .... 
W l l  ... ........ 

mamrm ir - o rim u, *.r .. .. ....... . . . . .  . .  
-I1 I n t L . . H l n 4  omr ............... 

... .. .. .. 
url a mmm cm e w j i  m. UIL una c t t  w n  ........................ ............ 

........ 

Y .  

YWlI  I*IIu ........ ... 
9.n m m  

ea Yn  
8. U U  
e.a ¶#I 

ea en 

e a  on 

DO4472 I 



6 
11 

u 

trY) 
w 



0 

0 
e 

e 

a 

a 

10 
a 

1 

1 

I) 
1 

b 
0 

4 

w 

1 

a 
b 

I 

19 

I 

9a 
a 

m 

Y 

Y 
I) 

9 
b 

0 

b 

b I  



U I r n I W  an 
l y i u w o  n r  iaa 

UYI W N  u mu .IYtIrn .I 
... ... . ... . ... ......... .. ... .. -- .. . . . .. . 

DO44724 
b ’p 



0 19 8.4 

19 

DC 

DO44725 



1 

1 
1 
1 
1 

1 

1 

1 

1 

1 

1 
1 

1 

- 
0 

0 
0 
0 
0 

0 

0 

e 
e 

0 

e 

0 

0 
e 

0 

0 

0 
0 

o a  
e a  

0 

0 

?.J 
I 

S 

S 

S 
9 

9 

n 

1W 
1W 

e . a  ma 



-- 

moL maawn WtM -. . ..... ... 

DO44727 
%+ -. 



a 

a 
0 

a 

a 

e 

I0 
e 

J 

0 

Y 
f 

9 
e 

m 

m 

b w I  
w 

ul) 





DO44732 



I I R W t  In- .. 

n r n I . 1 8  wtt . . . . . . . . . . .  
II) plll U D148 II. .... . .  .............................. 

-1 ImUmtrm, w .. - .- ........ . . .  

UC U bm- la utlrrrl dk a t tm fl-. 

To r r r t u l  *to rtn, tdelw,  -tot-, .111wttc.r 

mtr 

............................................. ................... 
r 1 . t -  ...... ................ ... . . . . . . .  

r(ii a i r  -aummatw m mum k a i o  el- . . . . .  ... ....... . . . .  
ClltJwtmm “tm-mu m C * r e  -mhl- 

d - mmelri 
.. . . . .  ...... ... 

n u r c  I YIII -. 
... 
....... 

... .......... 
................ 

mQIL u-m .... ..... 
ma O.m 

Y I  0.m 
m a  o a  
La am 

0 0  aa 

0.1) ..a 

.. ... .. . . . . . .  
.. ........................ . .  

, . . . . . . . I . . .  . ......... 
uma ..... 
U J  

4b.c) 
lb.S 
am 

o m  

0.a 

3y 

D O 4 4 7 3 3  
,r 



, 

Y 
0 

b 
lb 

1) 

cnu 
0 

u.a 
0.a 
o a  

DO44734 'p 



m 
0 

Y 

m 
a 

n 

w 

DO44735 
I 

5 - ‘Y b 



Y Z  

a 1  

....... .. ...I. . ....I . ..... . ... . . .. . . .. 
ulll UUI~  ma mwrm (I 

... .. . 
MII Y m  .. . 

urn # a  
m =  a m  
oa a.a 

au oa 
o.n on .. . . .. 

tm 

DO44736 



@ J  

e n  

8 19 

e n  

e n  

18 

a 1  

a a 0  
8 (10 

e.4 

0.9 

A 



DO44738 
-5 

-Ti- 



bl 111m Ulll . . . . . . . .  
-n 1I) QYI u *n: 1. clr ....................... 

-1 l r n W C ~ . r c ,  omr .. . . . . . . . . . . . . . . .  
............................ 

Y m mYe Ca-18 sn, u M ~ I  cI4I cr) ...... ........ 

I r Q  Ir1-m U I U  .............. .. 
m. r.n bo r.n 

m.m 1 41 nm 
me. s t a  0. la 91 

*. O.m 0.a @.a 

0.0 @.a ba 

C. o m  0.m b I  

,T" - - 1 '  



w 

J J  

sr 



" 

DO44741 



.................... 
.I (YUUI~ m mu ~ I Y T I ~  m 

. . . . .  

A 





DO44744 
*v - ” 7  . 



N~I tu m sin, om, kr ............ ............ 
-1 I r n ~ t ~ t .  -.r . . .  
........ . . . . . . . .  

. .  ..................... 
-1- ................ 



n 

e 
0 

0 

I 

8 

u 
1 

0 

1 

n 
1 

6 
11 

1. 

mr 
w 

m.m 
1.U 

1.8 

I 4  



c 



arm 

0 

1 

v 
1 

0 

lt 
0 

n 

0 

J 

Y 

iia 
0 

..................................... 
O y I U V I a  IC MM RYI).l 

............................ 
wu Y l W W  ............. 

II LbI 
f l e w  *m 
s o  oa 

-.fa 8.M 
am gn 

n n  0.m mmmrr(rmYt1.n 
.............. 

DO44748 

- - -* w-7 



1 I  

0 1s 

s 1s 

e 1s 

@ I )  

0 18 

* I  

O J  

-1 i L 2t- I 



qu 

0 0  



w 1111 ............... 
-e# I I  CYT u ctna (1. Qrr 

-1 l m k l t - ,  
. .  .......................................................... 

............................. 
....................................................... 

l l y U  ~ ( Y c  Im. Ly MR, YCt lr ............. ............. 

Y-n Iym ................ .... 

DO44751 
a, ?y.-4¶ 

- C  - tn, 
5 8 ,  - - -  - -  



0 

a 
a 

e 

a 

a 

u 
S 

a 

e 

a 
a 

b 
11 

to 

1- 
a 

am 
a a  

b 

1 
1 

1 

n 

1 

w 
I 

Y 

Y 

Y 
Y 

e 
Y 

w 

wm 
S m D  

11 

J J  

JA 

.. 



Y W  
l e  

5* 

D044755 





DO44755 



0044756 



-0 I I  OYI U BIVWc I). 

k.rr(t Ir*wwlrr(. brcr 
. . .  ............. 
. . . .  . . . . . . .  

....... ... ............... ...... 

wmru lrrh. 

? 1 IS m w a  w l l t v  m u  1- -I*. 

? 1 * h t t m  N HU d t C r  O t 4  

.. . . . . . . .  .............. . . . . . . . . . . . .  
.. . . .  ..... . . . . . .  .. .. ... 

.... ..... . . . . .  .I 

T I t l r t t d  N flu a d -  at- . ,. . .. ............. 
I b cl)N I 11 I l O t m  CU #b Mu* U @I*. .......................... . . . . . .  

YQ wrrn U I Y  ............ .... 
c-  9T.U rn l? l a  

av* *a  b l  
II. 0.m 0.m 0.a 
C.  o.a 0 -  e a  

k. &I) a.m ..a 

Y .  e a  O . a  0.m 

DO44757 

....... 3.a.c-n- 



, 

n 
? 

b 
I1 

10 

l m )  
w 

b.Y 
V U  

1).Y 

1.v - 

DO44758 



1 

1 
4 

I 

I O  

0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

8 

0 
0 

Y 

Y 
Y 

9 
b 

44 

4 9  

DO44759 
B, 

wi 



. . . . . . . . . . 
brt 9 w  

ma mm 
m.8 W m  

en O M  

mu ern . . . . .. . . . 
1t.a s.n --.)--c* n 

DO44760 

- ‘d 



J. ma:- a 1s 1 

4 Y m Q Y H l l W l W  

DO44761 

f 



8 8  



. . . .  
. . .  . . . . .  .... 

M- amurrn lllY ................. ...... 
m =  m i  e.m l9Y 

Ic. n.0 o w  a0  
am. e a  e a  e a  
I 8 0  O.m e a  e a  

*ta 0.a e.# ..a 

Y.  0 . 0  e a  ea 

*- 



'% 

n 
a 

b 
11 

10 

IS¶@. 
a 

m a  
a a  

m a  

DO44764 



m u  

o n  

a 
0 

T? - I* 



m e  
o m  

o m  
m m  

@ I D  

@ b  

@ J  

m 1  

ma wma mm: m ~ a @ . r t u r ~  

o m  trim 
ma ma 

. .  . . 

n.m ma 
ma ma 
o a  ma 

m a  mm 
am an 

n u  mn 

&& 



DO44767 
Anndh B. P Y - W  





?mu W?IO, ?I* Ptm .................. 
H I I r n ,  VI11 ............... 
rrrtn II  - u n1na 1. - 

-1 I r n m c t r r r t .  
............................. 

. . .  ...... 
........ ............ 

........... ............. .. ........... 
.......................................... . . . .  .. 

m 
W I W I W  Y I U  .............. ....... 

DO44769 



b 

8 
1 

I 

n 

s 

w 
0 

a 

1) 

Y 
Y 

9 
Y 

a 

DO44770 



a 

1 
b 

I 

13 

e 

0 
8 

m 

e 

e 
0 

e 
0 

e 

m 

m 
m 

1) 

m 

I) 
m 

9 
b 

b S  

n 

Y 

t 
4 

J 



MY r m  R 

.............................................................. 
Quyutm I ma wm?m .I 

men w m m  

e a  @.I 

an v.m 

a.0 r.sr m L . c r ) m w u w t n  

. . . . . . . .  
Y I  ? W  

em 0.m 
4R.m UY 

................... 

sk;' .? 



I f  

0 19 

o n  

0 1s 

o m  

0 18 

o n  

*S 

e m y  
e a w n  

- -  





mrC0 II) Qy W , Ins  N, 

-I inoomuiwut, 
. . . . . . . .  ................. 

.......................... . . . .  

w1-w U I U  ................ . . .  
m* U A  o a  l a m  

cc. n.u 0 .  a u  
-* o a  e m  0.m 
m .  o.a 0.a o.a 

m. o.a o m  *.a 

Y.  o a  o.a o.a 

DO44775 

- I ----- --- - 8: 
tn, L a  



1, 

0 

W 

1- 
0 

no  

n.o 
ea 

- - y- 7 --Jc -- - - < “  ” - 



0 
0 

0044777 



............................................................... 
UYI y .u)I . )  u (on IIUII. )(I 

-(IL YIamY 

n u  ma 
. . . . . . . .  

: m  :.a 
ma ma 

01.a :.a 
ICY m.a .............. 
l8.41 0.a m - r ( ( u W . ( r W l n  

- -\. 
4 .  



----= 
-7TG-7- ---- -- 



e n  
a n  



II U O I N  W l t  .... . . . .  

........ ........................ 
. . . . . . . . . . . . . . . . . . . .  

Y W I * I U l  H -18 -8. u1 Yml *I 1- ............. ...... 

I .  . . .  
. . . . . . .  

..I. .......... ... 
................... 

w w m  ............. m t  

m e  9.m 0.m 

rr* bl) on 

mo #.a on 
- 0  o a  om 

w.* ..a om 

Y *  ..a 

. . . .  .. 
...... 

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  

H I -  ..... 
9. n 

m a  

0.n 
8m 

8 a  

8 n  

- -  ., -- %,a 



* . *  



0 
0 

DO44783 



m 

e 

e 

e 
0 

e 

e 
8 

e 

e 

e 

e 

8 
0 

9 1  

J 

9 
0 

I) 

.................................................... 
-1.) mu MI-I.) M 

ma Y~W~IU 

oa om 

.......... 
wm om 

om eo 
a00 e.m 
m 3  e.m 

9.1) O.O -(111.(L.D(.IYC(n 
............... 

DO44784 

'i r(r 



0 a RS 

0 18 

o n  



U l l l  r w  

@ I  I 1  
e 1 0  I 1  
e 1 1 1  I 1  
e l l a  I 1  



Oa 111m VI11 .......... 
. . . . . .  
.... 

.. .. -.- f . . 
.... .. 

...................... 
.......................... 

moI Y W I W  c*nr .......... 

. .  

.. . . .  
. . . . . .  



b 

e 
8 

a 
11 

I 

It 
1 

e 

e 

18 
e 

0 
u 

U 

b 

S 
S 

I 

n 

8 

U 
e 

I) 

a 

m 
I) 

9 
Y 

0 

. c - -  
;E' 



I 

1 
b 

a 

0 

0 

0 
8 

0 

0 

e 
8 

0 
8 

0 

0 

0 
0 

¶ 

t 
b 

11 I 

t 

w 
8 

Y 

Y 

a 
Y 

9 
4 

0 

n 

YII 

b ¶  

DO44789 
&pa& 8. rur(9 



ma wmtrl ............ 
u.u oa 
a a  a m  
a m  aa 

-.e aa 
au a.a ........... 
f.m a## m ~ r r ( ~ a c * ( Y W l . n  

.. 



0.S 

DO44791 
A- Be 

-, +r Y''t4L ' nka -I--- -- ---- mi 



e 
0 

a 

8 

s 

s 
1 

n 

DO44792 

%' 



\ 

APPENDIX C 

BIBLIOGRAPHY 

AEC 1974 'Omnibus Eavironmtatrl Assessment for the Rocky Ftrrr ?trot of the US 
Atomic Eoeqy Commission,' Dow Chemic81 U S  A , Rocky Flrts Divirion, Rocky Flrtr 
Plant,  Golden, Colorrdo unnumbered report, July I974 

AEMR 1974 'AIIUII Eav1ronment8~ M o O j t O r h Q  Report, RWky PhtS ?Irnt, Jrnurry - 
December 1973,' Daw Chemicrl Cornpray, Rocky Flrtr ?laat, Golden, Colorrdo report 
RFI-ENV-73, Apr. 26, 1974 

AEMR 1976. *AOOUd Env~roamentrl Monitorio) Report, January - December 1975,' 
Rockwell Intcrnrtlon8l, Rocky Flrts Plrst report RF?-ENV-?S, my 17, 1976. 

AEMR 1977 "Annurl Enviroamcatrl Monitorin8 Report, Jr~urry December 1976," 
Rockwell 1atorn8t1oa81, Rocky Flrts Plral report RF?-ENV=76, M y  6, I977 

AEMR 1978: 'AOaU8l Enviroameatrl Moaitorin) Report, JIOUrry - Decemkr 1977,' 
Rockwell Iaternrtion81, Racky Flrtr Plrat report RFI-ENV-77, Apr. 23, 1978. 

AEMR 1979. 'AOaU81 Eavir ~ n m c a t r ~  ~oaitoriaa Report, ~raorry - theember 1978,' 
Rockwell Intern8t10n81, Rocky Flats ?hat report RF?-tNV-70, my IS, 1979, 

AEMR 1980: 'AnaurI Environmentrl Monitoria# Report, Jrarrry - December 1979,' 
Rockwell fntera$ti~nrl, Rocky Flats ?lost report RWENV-79,  Apr. IO, 1980. 

AEMR 1961' D D Horabrchcr, C J Brrker, rad R D Howertor, 'AanU8l Environmental 
MOBitOrlO# Report. Jrnurry - December 1980.' Roetwrll Isterartiosrl, Rocky Flrts 
Plant. Golden, Colorrdo report AFP-LNV-80, April 19I I 

AEMR 1962 D D Horabrchcr rad C J Brrker, 'Annual Eavironmeatrl Monitorin) 
Report. J8nU8ry - December 1981.' Rockwell lnternrtioarl, Rocky Flrts ?Lot, Golden, 
Colorrdo report RFP-ENV-81, April 1982. 

AEMR 1983 D. D Horabrtber rad C 1. Brrker, 'Annu81 Lrviroame8trl Moaitoriafi 
Report. US. Demrtmrnt o( Eaer#y, Rocky Flrts ?bat, Jrlrrty thror#L Docember 
1982," Rockwell Iatetnatloarl, Rocky Flats Mrnt report RP?-€NV-82, April 1983. 

AEMR 1984 D. D. Horabrcher rad C. I Brrker. ' A ~ a u r I  Eavironeo~trl habaitorin# 
Rrport. U S  Domrtmert d Eacr#y, Rocky Flob ?hat, Jrrnry thror#b December 
1983,' Rockwell Iatrrartioarl, Rocky Fl8tS ?!rat report RF?-€NV-83, April 1984. 

Dop8rtmmr of Eaer#y, Rocky Flats ?hat, Jrrrrry throu#L Docember 1984: Rockwell 
Iaterartbarl, Rocky Flrtr ?hnt report RF?-ENV-84 WrcL IMS. 

Barker 1982: C. J Brrker, 'RemovrI of Plutoa~um~o8t8a1~08ted Soil from the 903 t ip 
Ate8 During 1976 red 1978.' Rockwell Interartioarl, Lnerly Syrtrar Oroup, Rwky 
Flats P h t ,  Goldrn, Colorrdo report RF?-3226. h u r r y  1982 

AEMR 198k 0. H. %tl=k, c. 1 Brrker, 'AI~UII  LWkOOMatd MonitWia(l Kawft, U S  



Barrick 1982 C W Bartrek, 'Berylltum Levels i n  Surflclal Solls Near the Rocky Fiats 
Plant,' Rockwell lotcrnrtrond, R o c k y  Flats Plant unnumbered report, September 1981 

Blumc 1972 J A, Blumc rad Associates. "seismic and GeoioBIc Invcstinrtionr 8nd Oesi8n 
Criteria for Rocky Flats Plutonium Recovery rnd Waste Treatment Frcilrty,' prepared 
for C F Brrua rad Company, Engineers, JABE-CFD-01, September 1972. 

Bokowski 1911: D L Bokowski, R L Henry, rad D C Hunt, 'History 8nd EV8lu8t1on of 
Re)ionrl Rrdronuclide Wrtcr Monitorin) rad Aariyrir rt the Rocky Flrts fnstrllrtioa," 
Rockwell Iatera8t10nrl, Rocky FlrU Plrat, Goldea, Colorrdo report RFP-3019, 
Fcbruiry 1981. 

Boss 1973: M R Boss, 'A Survey Of Plutonium Contrmlnrtioa Relmwd to the Sanitary 
Sewer System* Rockwell Intera8tionrl, Rocky FlrU ?11)at, Golden, Colorrdo 
unnumbered report, November 1973 

BRCC 1983 Jrmer W Spensley, Guy K Burgess, 'Blue kbboa Cititea's Committee Find 
Report on the Dcprrtment of Eaerny Loa) Rrage Rocky Flrts Utilrtrtroa Study: 
Federal Emer~cacy M8a8#ement A#CI~CY,  Wrshragtoa, D C, unnumbered report, 
December 1983 

Rockwcll Iatrrartioarl iadicrtia) th8t a0 certif icrto Of  dur)artioa for the prcwat 
lrndf ill w8s required 

CDH 1979 A. 1. Hrtlt, Cc*~rrdo Departmest O f  He8ltb, letter O f  488. 30, 1979 to 

CDH 1986: Colotrdo Department of Hcrlth, Notice of Public Herrial, Jen 16, 1986 
indiertiag tbe intent to deny Rocky Flrtr Plrat's RCRA P8rt B rpplrcrtron. 

CO8tCS 1984 D W Cortrr, *Nrturrl Pheaomcar Hrrrrds Modalrng ?rojecr. Extreme 
Wind/Tornrdo Hatrrd Models for DOE Sites,' Lrwreaca Lrvrrmore Nrtionrl 
Laborrtory report UCRL43J26, Februrty 1984. 

Colorrdo I978 St8tr O f  Colorrdo. 'Ruler rad RegUl8tTOaS Pert8lain( to Rrdrrtroa Coatrol, 
Pait IV: Colorrdo D8prrtmaat of Hmltb, 1978. 

Crow 1974- Loren W. Crow, 'Chrncteristic Airflow P8tterM Near Rocky Flrts Plrnt rnd 
Their Rrlrtroorbi~ to Metrogolitrr Dmvrr? frnll EIS Rocky Plra Site, Auuendir B, 
1974. 

Crow 1915: &. W. Crow, m88 AanU8l Dirpnioa ?alters O f  EfflwatS from Rocky Flrts 
?18at.. Loran W. Crow Coruultrnu orarmbared remrt, Febrnuy 1975. 

Crow I97Q L. W. Crow, -br R8dirtioa b h 8 S U r 8 1 ~ 8 t a  m8d8 8t Rocky Flats Plant: April 
197s - Wrub l97c Lore. W. Crow Coasullraa usnumbred report, September 1976. 

Crow 197% t. W, Crow, %xrmpIm of Remrtrble Daily Trmpanture rad Air Flow 
%quescrs 8t Rocky flru 8ad r t  IkaW Airport,* Loren W. Crow Coasultrntr 
unnumbered rrgort. JraU8ty 1977. 

Crow 1979 L. W. Crow, 'History of Hourly Wind Merrurcmeatr at the Rocky Rats R and 
D Burldin): Jrnurry 5 - December 14, 1978,' Loren W. Crow Coarultrrnts uanumkred 
report, July 1979. 



C r o w  1980 L W Crow, 'COmDitat~vC Air Flow Prtrerns at Rocky Flrts 8nd Denver 
Airport July I ,  1979 June 30, 1980,' Loren W Crow Consultrnts, Inc. unoumbered 
report, September 1980 

Crow 1981 L W Crow, 'Comprrrtive Air Flow Prtterar 8t Rocky Flrtr rnd Denver 
Airport July I ,  1980 - June 30, 1981." Loren W. Crow Coasultrnts, lac unnumbered 
report, November I981 

Drmes rad Moore 1981. Dames rad Moore, 'Geoloaic rod Sc~rmolo#ic lsvcrti#rtioaa lor 
Rocky Flrtt ?hat: Vols. I ,  2, rod 3, Drmer rad Moore, Los Aa8deS, Califororr, 1901 

DOE 1981 Us Deprrtmeat of Eacrsy, 'St8ad8rdS for Rldirt lO~~ Proteetioa,. DOE Order 
5480 1, Ch XI, beprrtment of Eneray, WlShin8tOa, DC, Au). 13, 1981 

Daw M8p Unnumbered and undated mrp O f  Rocky Flrts Seconty Am8 showin8 dbpor8l 
are8 with descriptroor of rich 

Elder 1985, J C Elder, J M Grrf, J M Dewrrt, T E Buhl, WJ. Weatel. L I Wrlker, rad 
A K Stoker, 'A Guide to R8dlologicrl Accrdeot Coor~derrtrorr for Sitiai rod Desigo 
of DOE Noorerctor Nuclerr Frcilitieb' Lor Alrmo, Nrtioarl L8bontory drrft report 
LA- I0294-kO1, March 1985. 

E? 1989 %ucr#eacy P180,' Rockwell Iaterartioarl, Rocky Flra ?laat, &ldc8, Colorrdo 
uonumbered report, April 1982. 

E?A I913 'Rrdiorctivhy Lovela ia the Esviroar O f  the Rocky n8tS ?lutoaium ?hat, 
Colorrdo 1970, Prrt 11,' u& taviroameatrl hotectros A(ency, Technic81 
Inv~rti#rtions Brrncb, Surveillrac8 rad Aarlyrrs Division, Resior WI. Denver, 
Colorrdo report SA/Tlb-26, Dee 13, 1973. 

EPA 1979 'Plutonium Levels in tbr Sedineot of Are8 Impouadmantr Eoviroar of the 
Rocky Flrtr Plutonium Pl8at. Colondo.' US. Enviroamcatrl hatectioa Aaeacy, 

Denver, Colorrdo report SA/TIB-29, Februrry 197% 

EPA I97T 'Prapsed Guidance On DoW Limits for Permos Expoaed to Trrnrurrnium 
Etem8aw in th8 Geaenl iEaviroom8nt~ US Eavlroamrrtrl ?rotetion A#eacy, Office 
of R~dirt ioa  ?ro#nlrr, Criterir rad Strrdrrdr Divuioa, 'krrrhia8tor, DC., report LIA 
S20/4-77416, S e g t r r k r  1977. 

Techaicrl hVeStJ88tIOn Brrncb, SUrvet!hnCe rad AnrlySrS Divisioa, Kesioa vlll, 

EPA 1981: US. Oavirormratal ?rotcctioa A88aCy. "?DES h a i t  C0-001333, Natioiri 
Pollut88t Dlwhrr#o flimirrtior Systrm,' USE?& Wrsbia8tolr, DC, M a y  20, 1981. 

Autbwirrthr to Dircbrr88 ardrr tbr N8tiorrl ?olluamt Dirchrr#r Eliminrtior 
System,' USE?& Ae#ior VII& Deavrr, Colorrdo, No*. 26, IOU.  

ERDA 197% 'P8vironmontrl A~M~3mert  fOr tho R 8 a 6 v d  of Coatrmiarlrd Soil r t  the 
Rocky Plats ?hat of tbr U S  Earray Itwurch rad Lkvelopeeat Adnioistntior,' US. 
Enerly Rcwrrcb rad Devclogment Ad11hStr8tiO~. Rocky Firts ?lrnt, bolden, 
Colorrdo unnumbered report, Dee. 1973. 

E?A 1984 U d  ~8VirOOm80t81 P t 0 t - h  A#80W, W?Dm ?etait c6ooo1333, 

DO44795 



ERDA 1976 'Plutonium rnd Americrum Contim~nat~on in  R o c k y  Flrts So11 - 1973,- 
Health and Safety Lrborrtory, U S Encrsy Research rnd Developmeat Administratton 
report HASL-304, March 1976 

ES 1972 'Compeadturn of Enviranmentrl Surveillrnce Around the Rocky Flat: Plutonium 
Plant," Surve~llaocc Branch, Office of Rrdirtion ?ro~rrrns, AfC ,  rad Resioo VI11 EPA 
unnumbered report, November 1972 

ES 19728- "Eovironmentrl Strtemeat, Plutonium Recovery Frcility, Rocky Flrts Plant 
Colorrdo,' US. Atomc Eoersy Commirrioa report WASH- 1307, Jlaurry 1972. 

ES 1972b .Environmental Statement, Land Acquisitioa, Rocky Flrlr ?hat, Colorrdo,' U S 
Atomic Energy Commirrioo report WASH-I5 18, April 1972. 

ES 1974- 'An En#iaeerias Study for Water Coatrol rad Recycle: Easieeeriag-Science Inc 
unnumbered report, July 1974 

W I979 'A Supolementary Report to r a  Ea8ineerin8 Study for Wrter Coatrol and 
Recycle Concernrag the Recovery of  Nitrite L8dm Grourdwrter; Enlraeerin~-Science 
Inc. unnumbered report, I,rauary 1975 

Hickle 1983 G L. Hickle, 'Waste Systems ?rope# R8port, Jrnrrfy 1982 tbroulh Pebrurry 
1983: Rockwell faternrtioarl, Rocky Flro Phnt, Gold8a, Colorrdo report RF?-3S33, 
October 1983 

Rodlia  1984- C It Hodsin, 'A Model for Asymmetrical ?lume Growth rod Dispersion in 
Complex Terrrin: Fourth Joint Coafcreace oa Apphcrtioas of Air Pollutioa 
Meteorology, ?ortlrad, Oregon, A m ~ i C 8 a  kkteorolo~icrl Society, October 1984. 

Wod#in 1989 C IC Wod#ia, T h e  Terrda - Rerpoarive Atmospheric Code (TRAC) Cor 
Plume Growth rad Dirpersioa in Complex Teffdn; Rackwell Interrrtionrl, Rocky 
Flats Plant, Ooldea, Colorrdo report RF?-3683, Apr. 3, 1983. 

Hoffmra 1982 N. D Hoffmra, 'An Historic81 Evr~urtior of Rrdiolo~ierl rad Chemical 
Properties of Water From Hydrolo#ic Test Wells I t  Rocky Flrts,' Rockwell 
Internrtioorl, Rocky Flat8 ?laat, Golden, Colorrdo ornumbered report, April 1912 

H S  1989 'Hydro#eolo(ic Chrncteritrtiar of tho Rocky n8U M a t ,  -Ideo, Colorado; 
HSI Hydro-Serrcb, lac. urrumkrod report. Dwakr 1985. 

HSZ 1983: 'Heoltb, S8fety rad Erviroameat ~ o u r l , ~  Rockwoll lrterrrrtiorrl, Rocky m8tS 
Plant, Goldor, Colondo orruckrod report, Fobrurry 1983. 

Euat 1981: 0. C. Hurt, %aviroamontrl Seioacrr bnoch blirOmI8l hqrm Report 
JIIU8ry - Jon0 1981,' Reckwell Iaternrtioul, Eaoqy S y s U U  Group, Rocky Flrts 

Hunt 198): 0. C Hunt, 'Eavironmertrl S c k a c a  Brracl %kmiraOtIrl ?rO8rm Report for 
1981 July through December: Rockwell laterrrtionrl, Errray byste311 Group, Rocky 
Flrts Plant, Galdea, Colorrdo, Report RFP-3464, April 1983. 

Plant. OoldeO, COlorrdO, Rooart RFF3US. Iu~O 1982 

F : 

DO44796 
1----9, c, ? q 8  c-4 



Hunt 1984 D C Hunt. 'Env1ronment8l Setcneo Branch Scmirnaurl Pro#ros Report for 
1982 Janurry through July,' Rockwell Internrtionr1, Energy Systems Group, Rocky 
Flat$ ?Iant, Golden, Colorrdo, report RFP-3650. June 1984 

Hurr 1976: R T Hurr, 'Hydrolo8y of 8 Nuclerr-Processin8 Plant Site. Rocky Flrts, 
Jefferson County, Colorrdo,' U S Gcolo~icrl Survey Open-Flle report 76-268, I976 

HWIP 1983 'Hrttrdous Wrste Implemcatatioa Plrn,. Rockwell faternrtionrl, Rocky Flrts 
Plant, Golden, Colorrdo unnumbered report, 1913 

ILDS 1971: 'Pressure Testin8 tad Lerk Laertion Survey of Process Waste Lines at the 
Rocky Flats Frcility,' Interartionrl Lerk Detection Services, lac unnumbered report, 
AuauSt 197 I. 

nlsley 1979: C. T. Illsley rad M W Hums. 'Plutontum Conc~atntioaa ir Sail OR Lmds 
AdjrCeat to th8 Rocky Flats ?lrnt,' Rockwell Internrtioarl, Ea8tgy Systems Group. 
Rocky Flrts ?last, Golder, Colorado report L?R-I, March 1979. 

nlsley 1983: C. T. Illsky, 'Environmeatrl Inventory Updrted Iaformrtioa on Burid Sites 
r t  Rocky F l r4 '  Rockwell Interortionrl, Rocky Flra Plrat. Oalden, Colorrdo 
unnumbered report, Jiaurry 1983 

f l b k y  1984: C. T Illsley, "rrrnsurrnium Elements Around tb8 Rocky Flrts Plant,' 
Rockwell I a t a r ~ t i o n r l ,  Rocky Flrts ?!rot, Golden, Colorrdo unnrmkr8d report, 
Jraurry 1984. 

IR 1981. 'Comprehensive Eaviroameatrl Assessment and Resporu ?ro8rrm: Interim 
Report, Rocky Flrts,' Lor AltmOS Nrtiosrl Lrborrtory inforarl report LA-UR.04- 
3 168, 1984. 

ITF 1972 'Ployehlorinrtcd Biphenyls rnd the Eavironmcnt,' lnterdeprrtmcatrl T8sk Force 
on PCBs, W8shia8ton D C, report COM*72-I04 19, March 1972. 

leanings 1976 Calvin H Jensings. Trelimisrry Report on 5JF2l1. A Stoar Circle Site on 
Rock Creek, Northwestera Joffersor Cornly, Colorado,' Laboratory of ?ublic 
Archrcolo~y, Colorrdo Strte University oaaomkr8d report, M y  1976, 

Johnson 19W J E. Johnson, b Sv8lkr& rad 0. him, -Study o l  ?lotoaium ia AqU8tiC 
Systems of the Rocky F b u  Eaviroa8,' Deglrtmeru of ADi~ml Sciorcea rad Ardiolo~y 

Kdchner l97& k L. l b l C h 8 ~ .  'Water Re- Achieved by k r o  Disehrr88 of Aqueous 
Wrsto,' Rockw8U hWra8t&arl, Rocky f h m  ?!rat. ~ I d r C  Colorado raaumkred 
rcpott, Jrnury 1974. 

k e y  l97G ?. W. Krey 8ad E ?, Hardy, 'Plrtoairr is Soil Around tbo Rocky Flrta ?lrnt? 
H8altl rad Safety kborrtory,  Atomc Eaer8y Commirtroa report HASL-23Sm 1970 

l t rey  197% ?. W. Krry and 6. T. Krapmkt. 'Plutoaium Isotopic Rrtiar at Rocky Flrts,' 
Hcrlth and Safety Laboratory, Atomic Ereray Commisioa r e m  HASL-249, I972 

8nd R 8 d h t h  b & h y ,  Color8dO $#C8 UliVWSitr UaOUmkrM f8mrt, JOE8 1974. 

e- T,T- - .. - -- 



Krey 197s P W Krcy, 'Remote Pluionrum Contrmtnrtton and Tot81 Inventories from 
Rocky Fl8ts: In Herlth Physics, Vol 30, pp 209-214, Februrry 1976, accepted July 
1975 

Limm=Wirth 197Sr 'Lrmm-Wirth T r r k  Force on Rocky Flrts,' prdiminrry report, Fcb 19, 
197s 

Lamm-Wirth 197Sb 'Lrmm-Wirth Trsk Force on Rocky Flrts,' f i n d  report, Oct. I ,  1975. 

Liq Wastes 1971- 'Liquid Wrste rad the Nitrrte Problem rt the Rocky Flrts Plant,' 
Rockwell Internitiollal, Rocky F18ts ?hot, Golden, Color8do unnumbered rrport, M y  
25, 1971 

Little 1976 C. A Little, 'birsertrtioa Plutonium in a Grrsslrad Ecosystem,' Colorrdo 
State University unnumbered report, Au#ust 1976. 

LMP 1 9 7 9  t&r#rret Htckey, J D Hurley, rad 0. C. Hunt, The Rocky Flats Laad 
Mrnr#ement Plrn,' Aoekwcll lnternrtionrl, Rocky Flrts ?kat u a n u m k r r d  report, 
Au#ust 1979. 

Loverin8 1932 T S, Loverin#, H A. A u ~ n d ,  C S. Lrvin#toa, rad J If Wilson, 'Fox Hills 
Formrtlon, Northerstern Colorrdo,' American Association ktrahum Geologist, Vol. 16, 

LRUS 1983: 'Lo1tg-R8n#e Rocky Rrts Uti1it8CiOI1 Study,' Albrq8erque Oprntioal Office 
rad Office of Militrry AppliC8tiOm, U.S. Depanmeat of Earroy report ALO-1903, 
February 1903 

pp. 702-703, 1932 

UIldc  l9SS H. E Malde, 'Surficirl Geolo#y of Louisville Quidrtn#le, Coloradot. US. 
Geolo(lic8l Survey Bulletin 9%-E, ? 217-2S7. 

I l *  M8p from OWtn, 1923 

S R C  1912 'Atmospheric Dispersion Models Cor Potential Accident Consequence 
Assessments at Nuclear rower Plants,' Nuclear Re(ul8tory Commission Re#rlrtory 
Guide I 14S, November l90Z 

Owen 1973 Owen, J B rad L K Steward, 'Eavironreatrl lnveatory: A Historierl 
Summrtion d Eavirormenul Incideau Affecting Soils 8t or Near tbe USAEC, Rocky 
F h t r  P180Cc b o w  Chemical Comglny, Rocky Flat, Dlviuon, dmft report, 1973. 

?C 19838: ?cnoaai conuraie8tlor witb Rocky nata mnoanel om Mar. 28, 198s. 

?C 190Jb: ?enon81 commrricrtior r i t b  Rocky Flats ~r raane lo r  my IS-17, 190% 

rC I 9 0 k  ?erranal commrakatior with Rocky Flats pmorad om July I, 1903. 

?lock 1981: C. E. ?lock 8ad T. N. Travb, ' ~ r i f i e r t i o a  rad Decortrmiaatior of a Caustic 
Water by Reverr0 Oarnoris,' Roekwtll faternational, Rotky mats ?hat, Golden, 
Colorrdo report RF?-3103, July 1981. 

DO44798 



Poet 1972 S E Poet and E A Martell. 'Plutonium-239 rnd Amcrrcium-24l Contrm~nir~on 
in the Deavrr Arer,' Herlth Physics, February 1972. 

Putrier 1970 Putzier, E A ,  'A Summary of Oaslte Radrorctivc Waste Drsposrl,' Roekwcll 
Ieternrtioerl. Rocky Flats unnumbered report I970 

RFEIS 1980 'Frerl Environmeetrl hp8ct  Strtemenv Rocky Flat: Plrnt Site. Golden, 
Jefferson County, Colorrdo, 'Vols I. 2, rad 3, US Departmeat of Eaar8y report 
DOE/EIS9064, 1980 

RI 1981: 'Rocky Flats Plrat Spill Prevention Control rad Couotermersures rnd best 
Mrar(cmeat ?rrctices Plrn.' Rockwell Iatcrartionrl, Rocky Fl8U Plrat, Golden 
Coiorrdo unnumbered report. November 1981 

It1 1982 0. 0. Horebrchrr, 'Crtrlo8ue of Mooitorin@ Activities rt Rocky Plrt3c' Rackwell 
Ieternrtroerl, Rocky Flits Plant. Golden, Colorrdo report EA-376-82-217. lune 1982 

111 1983: D. D Horabrcher red c I Darker, 'Crtrlo#ue of Maartorin8 Activitic: at Rocky 
Flats,' Rockwell Inttrartion8l, Rocky Flats Plrnt, Golden, Colorrdo report EA417-83- 

K1 1985: G. H Setlock red R L Weary, 'Crtalo#ue of  Moaitoria# Activities at Rocky 
Flats: Rockwell tnternrtionrl, Rocky Flrta ?lmt, Golden Colomdo report EA4I7-8% 
243, February l98S. 

Robram 1981. S. 0 Robson, A. Wreiaski, S. ~8w~stowrki, rad 1. C. Romero, *Geologic 
Structure, Hydrolo@y, rnd Wrrer Qurlity of the Lrrrmb-Fox Hill8 Aquifer in the 
Denver Brs~e,  Colorado,' US Geol08ic Survey Hydrolo#wrl Atlas Map HAdSO, 1981 

SAR I98 I: "Building 883 Dtrft Srfety Ae8lYSiS Report,' Rockwell Internrtioarl, Rocky 
Flats Plant, Golden, Colorrdo UOnUmbcred report. November I98 I 

243, J8nU8ry 1983 

SAR 198lb. 'Rocky Flra ?laat Interim Safety AO8lySh Report.' Rackwell Internrtioarl, 

SAR 19828 'buildin8 88 I Drrft Srfcty Anrlysis Report.' Rockwell fntersrtioarl, Rocky 

Rocky Flat3 Ilrnt, Ooldea, Colorrdo unnumbered report, Wreh I98 1. 

Flrts ?lrnt, boldem, COlOrrdO unnumbered reeort, February I982 

SAR 1982k 'building 444 Draft bfety Aarlyrir Regort,* Rockwell Irtermrtbeal, Rocky 
Flru ?lant, Goldea, Colorado unarmbered regart, July 1982. 

SAR 1 9 8 2 ~  'Baildim# 86s Drrft afety  AErly8i8 Report,* Rockwell lrterrrt~oul, Rocky 

Sax 197% N. t sir, 'D1naetou8 ? m r t i m  of tadurtrirl Mateti&,* Vra Nmtrra 

*ott 196): 0. R, Scott, .QurternrrY GOOlO@7 rad GeomoroLis Hi8tory of Krulrr 

Flats Itrmt, Oaldm, Cdotrdo airumbered report, February 1982 

Rhri.CtoU, New York, Filth LdStSor, 1979. 

QUrdr88#le, Colorrda,' US. Geolo~ie Survey ?mC~uioerl hoer 4 2 1 4  1961. 

DO44799 !. 
? . r  



Scott 1965 G R Scott and w A Cobbrn, 'Geolo8ic and ~iostrrti#rrphic M8p of the 
Pierre Sh8k between Jrrrc Creek 8nd LOVel8nd Colorado,' US Geolo~~erl Survey 
Mtrccllrneous Geolo81c Inventory h4ap 1-439, 1965 

Scott 1972- G R Scott, 'Geolo8ic M a p  of the Morrison Qurdrrn#lc, Jefferson County, 

Seed 1971 J R Seed. K W C8lkln3, C. T Illslty, P I Miner, rad J B Owen, 'Committw 
Evrlurtion of ?lutonium Levels in Soil within rad Surroundin# USAHC Instrllrtion at 
Rocky F h t s ,  Colorrdo,' Dow Chemic81 Co , Golden, Colorrdo report RF?-INV-lO, 1971 

Sctlock 1983 0 N Sctlock, 'Great Westera Reservofir Study, k h y  1983: RMkwcll 
Intern8tionrl unnumbered report, March 1984 

Setlock 198Sc 0 H Setlock, 'Orert Western Reservoir Sediawat Core D8t8,' Rockwell 
lnternrtionrl unnumbered report, March 198% 

Setlock 198SC 0 W Setlock. 'Volrtrle Or8raic Compoundr in Rocky Ran Watrn, 
Overview/ Rockwell Internrtionrl, Rocky Flra ?lint, Golder, Colorado uanoakred 
report, June 198s 

Setlock 198Sc- d H §&lock, 'Strndley Like Study,' Rackwell Irurrrtioarl, Rwky m811 
Plrnt, Golden. Colorrdo unnumbered report. March 198% 

Smith 197s 0. D. Smith rnd 3. C. Black, 'Actinide Conccrtntiors in Tiuom from Crtth 
Orrrin8 Nerr the Rocky Fl8ts ?laat,' Nition81 Emviroaneatrl Rowrrcb Ceater. US, 
Env~ronmentrl ?rotcctioa Aacacy, tu Ve#rs, NeV8d8 report NERC-LV439-36, 
Februrry 197s 

Spencer 1961 F D Spencer, 'Bedrock dcololy of Louisvillr, Qrrdma8le Colorrdo,' US 
Gcolo8ic Survey Geolo#ic Qurdrrn#le h(rp 04-131, 1961. 

Sundry 1976 0 Sunday, 'Survey of the Stitus of the EXhti88 ?race@@ Wrste Liaea,' 
Rockwell lntcrartioorl, Atomiu Internrtionrl Divirior, Roeky Plrta ?laat 
unnumbered report, September 1976 

Thomas 1981. C. W Thonus rad  D. E. Rokrcsoq 'Rrdioau~lMo COO~8tntioar  in 
Reservoirs, Strums rnd h m d c  Wrten Plat the Rocky ?Ire, h S t 8 l t 8 t ~  hoific 
Northwest Lrbontory, Richland, W8shia~tom. ?NL-2919, Uc4 I, April 1981. 

Tour 1972 "Ilocky thta ?laat Tour,' Rockwell Internrtioul, Rocky Flat8 Plrat, Golden, 
Colondo umrrkr84 report, Jrrwry 1977. 

Van Hor8 197l: R Vrm Horm, 'Bedrock -0l08y of the Gotdm Quadmn810, ColmW 

Werkem I y l t :  M V. Werkemr, C. R Row, '?I80 for blid w8StO bf8a8#OQaOt,* Rackwell 
Intrrortiorrl, Rocky Plru ?trot, Goldo~, Colondo roaunkrd report, July 1977. 

Whicker 1 9 7 7 ~  F W. Whicker, 'Rrdioecolo#y of Nrtunl System! ThrcH Year Summary 
Report for the period M y  I ,  1974 - July 31. 1977.' US. Enersy Aeurrch rad 
Development Admrnrstrrtron repOtt COO-I 1S6-90, Aulust 1977. 

Colorrdo,' us &OlOalC8l Survey f i S C d l 8 0 C O U S  ~ O l O # i C  hVeatOry k(rp 1-790-A, 1972 

US wmrn s w e y  ~ o r d ~ i e  n a p  wios, 197% 

- T,V - - 
DO44900 -. 



* -  

Whicker 1977b F W Whicker, ‘Rrdioccology of Natural Systems Flfrccnth Annual 
Pro$resr Report for the Perlad Aulust I ,  1976 - July 31, 1977,’ US Encray Restarch 
and Development Admiarttrrtroa report COO- I 156-89, Auaurt 1971 

WMSP I983 ‘W8ste Management Site Plrn,’ Rockwell fntcrnrtioarl, Rocky Flrtt Plant, 
Goidea, Colorrdo uoaumbered report, 1983 

Zeff 1971: ‘Report of Title L DeSi(n Summary for U S  Atomic Encray Commission 
S8nitrry L8adf 111 Reaavrtioas, Rocky Flrtr flrat, Goldro. Colorrdo,’ Zoff, Cogorno 
and S W y ,  Inc, usnumbered r8port. June 1974 

ZIff 1974- “Subturf8cc Studka, SInlt8ty Lradfill Renovations, 0 S. Atomic Ensrly 
Commissioa, Rocky Fl8tS Plrat, Golden, Jrffrnoa County, Colorrdo: Zolt, CoBorao 
rad %8lY, lac, Consultin8 soil rad dcolo8ic En8iaeerr. Dcaver, Colorrdo. 
uaaumbeted temrt. 1974 

DO44801 


